| 


Vol. 221 No. 2 FEBRUARY, 1951 No. 947 


THE AMERICAN JOURNAL 
OF THE MEDICAL SCIENCES 


3. PAT. OFF, 
STASLISHED 1820 


Editor 
RICHARD A. KERN, M.D 
fssoctiate Editor Assistant Editor 
THOMAS M. DURANT, M.D CHRIs J. D. ZARAFONETIS, M.D. 
W. Lloyd Aycock Frank B. Block Franklin G. Ebaugh John E. Gordon R. H. Morgan 
Carl Bachman George FE. Burch Cary Eggleston David M. Gould E.G.D. Murray 
Herman Beerman Stuart K. Bush Noah D. Fabricant N. R. Ingraham, Jr. 1. S. Ravdin 
Wm. L. Benedict G. Lyman Duff Harry Gold C. G. Johnston John H. Stokes 
H. P. Wagener Irving J. Wolman 


Observations on the Eosinophil Count in Man. By Bernarp Fisner, M.D., and Epwin 


R. Fisner, M.D. 121 
Massive Doses of Amphetamine as an Adjuvant in the Treatment of Barbiturate Intoxica- 
tion. By Harris A. Friepman, M.D., and C. Harris, Pa.D. 133 


The Bromsulfalein Liver Function Test with Special Reference to Renal Excretion. By 
Joun W. Norcross, M.D., Roperr M. Wurre, M.D., and Rosperrt F. Braptey, Jr., 
M.D 137 


Measurement of Serum Cholinesterase Activity: A Useful Test in the Management of 


Acute Hepatitis. By Louis J. Vornaus, IH, M.D., Haroitp H. Scupamore, M.D., 
and Ropert M. Kark, M.R.C.P. 140 


Streptomycin Para-Aminosalicylate and Streptomycin Resistant Tubercle Bacilli. By 
Joun D. Aveock, M.D., W. F. Fipter, M.D., Wattrer A. Meter, M.D., and Cora 
R. Owen, Pu.D. 149 


Cold Agglutinins. VII. Tests for Cold Isohemagglutinins in Pneumonia and Other Acute 
Respiratory Infections Over a Four-Year Period. By \lAxweu.t FInLANp, M.D., and 


Mitprep W. Barnes, M.S. 152 
Splenomegaly in Thrombocytopenic Purpura. By Lee Euruicu, M.D., and Sreven O. 

Scuwartz, M.D. 158 
Therapeutic Suppression of Tissue Reactivity. I. Comparison of the Effects of Cortisone 

and Aminopterin. By Ricnarp GuBner, M.D. 169 


Therapeutic Suppression of Tissue Reactivity. II. Effect of Aminopterin in Rheumatoid 
Arthritis and Psoriasis. By Ricnarp Gupner, M.D., Stantey Aucust, M.D., and 


Vicror Grinssera, M.D. 176 
Alteration in Blood Proteins in Rheumatic Patients. By J. 8. Browninc, M.D., RaymMonp 
Rice, M.D., and Ciirrorp Utricu, M.D. 183 


Clinical Observations on the Effects of Injectable Rutin, Esculin, Adrenoxyl, and Vitamin 
E on the Capillary Fragility of Diabetic Retinopathy. By Bensamin A. Levitan, M.D. 185 


The Effect of Aureomycin and the Flavonoid Rutin on the Splenectomized Rat. By Pau. 

Ik. Rekers, M.D., and Norman Marti, A.B. 191 
The Effect of Aureomycin Upon Hodgkin’s Disease. By Kaurn Go_pman, M.D. 195 
A New Diagram for the Visualization and Interpretation of Acid-Base Changes. By Richarp 


B. Sincer, M.D. 199 
Progress of Medical Science 

Ophthalmology. Wituiam L. Benepicr, M.D., and Henry P. Wacener, M.D. 211 

Surgery. I. 8. Ravpin, B.S., M.D., and C. G. Jounstron, M.S., M.D. 223 


Proceedings of the Physiological Society of Philadelphia 231 


OWNERS AND PUBLISHERS LEA & FEBIGER PHILADELPHIA 6, PENNA. 


coryriacut, 1951, BY LEA & FEBIGER. ALL RIGHTS RESERVED. ENTERED AS SECOND-CLASS MATTER NOVEMBER 5, 1887 
AT THE POST OFFICE AT PHILADELPHIA, PA. UNDER THE ACT OF MARCH 3, 1879 


‘PUBLISHED MONTHLY. SUBSCRIPTIONS, TEN DOLLARS A YEAR 


ROVE it yourself with HEPVISC. The ideal 
Vasodilator in the treatment of vascular 
hypertention. 


Clinical studies and pharmacological tests of 


HEPVISC indicate: 


GRADUAL REDUCTION 
PROLONGED ACTION 
THERAPEUTIC SAFETY 


HEPVISC is a synergestic combination of 
hexanitrate of mannitol and viscum album 
extract. 


An ideal therapeutic product in reducing 
blood pressure. 


COMPOSITION 
Each tablet contains 8 
mg. hexanitrate of man- 
nitol and 50 mg. solid 


extract viscum album 


DOSAGE 
2 tablets three or four 
times daily as needed 


Supplied in bottles of 
50-500-1000 tablets 


Available at All Drug Stores 


Samples and complete literature sent to physicians on request 


ANGLO- FRENCH LABORATORIES, INC. 


75 VARICK STREET, NEW YORK 13, N. Y. 


G 


THE 
MEDICAL 


ORIGINAL 


OBSERVATIONS ON THE 
\ PROPOSED TEST OF 


By BerRNARD FISHER, 
INSTRUCTOR SURGERY 
IN EXPERIMENTAL 


AMERICAN JOURNAL OF THE 
SCLENCES 


FEBRUARY, 


1951 


ARTICLES 


EOSINOPHIL COUNT IN MAN 
ADRENAL CORTICAL FUNCTION ° 


M.D.°* 


AND RESEARCH FELLOW 
ENDOCRINOLOGY 


AND 


Epwin R. 
rEACHING 
PITTSBURGH, 


FISHER, 
FELLOW IN PATHOLOGY 
PENNSYLVANIA 


M.D.¥ 


From Mercy Hospital and the University of Pittsburgh Medical School) 


Mucu has recently been written 
about the effect of certain adrenal 
cortical steroids upon the circulating 


lymphocytes?" and the eosinophils* 
of the blood. Changes in the circulat- 
ing eosinophils have been observed 
administration of adreno- 
(ACTH) 
oxysteroids 
Adrenal cor- 
amorphous fraction 
preserving factor of the 
and desoxveorticos- 
terone have no apparent effect on the 
circulating eosinophils following their 
administration. As a result of such ob- 
test of adrenal function 
has been proposed'’. Since the method 
employed for the direct enumeration 
of the eosinophils of the blood is as 


following the 
hormone 
the 11,17 
Compounds E and F)" 

tical extract, the 
ind life 


adrenal 


( orticotrophic 
adrenalin 


and 


cortex, 


servations a 


easy as is that of the leukocyte count, 
this test would be of great clinical 
value in the diagnosis of adrenal cor- 
tical insufficiency. 

Many standard text books of clinical 
pi athology and hematology present the 
normal range of eosinophils in the cir- 
culating blood in health (varying from 
0 to 400 per c.mm.), as well as direct 
their 
Yet, none of these give any significant 
data regarding the fluctuations or diur- 
nal variations of such blood cells in 
health. This information is lacking in 
the current literature as well. The im- 
portance of such data in the evalua- 
tion of the eosinophil test appears ob- 
vious, since it is claimed that the foun-° 
dation of the test rests upon the change 


methods for enumeration!**, 


® Presented before the Society for Biological Research of the University of Pittsburgh at its 


1eeting on December 8, 1949, 


1950. 


and the Clinical Pathological Society of Pittsburgh on February 


** Present address: Harrison Department of Surgical Research, University of Pennsylvania 


School of Medicine. 


+ Present address: Department of Pathology, Cleveland Clinic, Cleveland, Ohio. 
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in eosinophils provoked by hormonal 
influences. 

The main purpose of this study, 
therefore, was to determine whether 
or not such changes occurred in the 
circulating eosinophils of the normal 
Further, the results of obser- 


vations on the eosinophilic response in 


human. 


normal humans following the injection 
adrenal cortical 


submitted. 


of adrenalin and 


extract are 


Method and Procedure. Hinkleman’s Solu 


tion was employed as the diluent in the 
enumeration of eosinophils It stained the 
eosinophilic granules black. The other leu 
koeytes ippeared as “shadows since they 
did not absorb the dve. The ervthrocvtes 
were destroved due to the hypotonic itv of the 
solution. This solution consists of: 0.5 gm 


vellow ( sin 05 formalin com 


ce. 95 phenol q.s.ad 100 cc. distilled water 

This stain has been found, in our experi 
ence, t be more stable than other solutions 
used for this purpose*. Also, the eosinophili: 
granules are more distinct. Routine white 


blood counting pipettes were used and the rou 
tine Neubauer type counting chambers, 1/10 
mm. deep. All counts were performed by th 
same two experienced and well-trained techni 
cians. Both had previous experience with the 
direct other 
dve methods. They believed that Hinkleman’s 
The actual pro 
\ free flow of « ipil 
lary blood was obtained by a puncture wound 


enu 


eration of eosinophils by 


Solution was far superior 


cedure was as follows: 1 


of the finger with a sharp bevelled, s« pel 
blade as is done in anv blood count. 

2. The blood was drawn to the 1 mark 
on the standard leukocyte pipette after the 
first drop was removed from the skin with 
dry cotton 

3. Hinkleman’s Solution, the diluent and 
stain, was then drawn to the 11 mark 

$. The pipette was then shaken vigorously 
and, after allowing a few minutes to elapse 


a maximum staining effect, the 

again shaken and 4 counting 
carefully charged 
then 
including all 16 sq 


so as to insure 
pipette was once 
chambers were 
5. The 
the 4 chambers, 
T he iveTage ot 4 


One half of this quantity 


eosinophils were counted on 
chambers was calculated 


dilution 


{ since 


was used) was multiplied by the factor 50 
This gave the number of eosinophils per 
ot blood. 


6. Total leukocyte counts accompanied all 


observations. These were done by the routine 


method 
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All subjects presenting an extremx lv high 
eosinophil count were doubly checked by a 
routine Wright's stained blood smear. These 


checked with the 


study 


method 
determinations 
and 47 


determined by 


uniformly direct 


In this separate 
were done upon 102 temales 
As far as could be 
questoning all 


health 


student 


males 
careful 
individuals Were in good 
ilergy. The females were 
the Mercy Hospit il School 
of Nursing; the males were patients who wer 


but 


ind free of 


nurses of 


hospitalized ambulatory having munor 


disabilities such as small lacerations, back 
sprains and contusions 

Subjects upon whom fasting studies wer 
done were prohibited solid food and were 
allowed only clear liquids from 8:00) p.m 
the evening preceding the test until after 
the final eosinophil determination Those 
upon whom non-fastit studies were mad 
were instructed to carry out their day's activi 
ties in the usual manner 


Results. Range of Eosinophil Counts 
In a 


attempt to ascertain what might 
be regarded as the normal range of the 
163 
were made on 170 different individuals 
Ot 
people, 


eosinophil count, observations 


these, 225 were from non-fasting 


while 238 were from those who 
12 to 


previous to the counts. It was also de 


had no food for from 16 hours 
sired to determine whether there was 
between 


the 


difference 
the 


anv significant 


these 2 groups fasting and 
non-tasting. 

In Fig. 1, where each dot represents 
the 


conditions stated at the bottom of each 


a single eosinophil count under 


column, the results may be seen at a 


glance. The range of counts in. th 


fasting group taken in the morning 
8:00 a.m.) is from 20 to SSO (aver 
age 221). At noon, in this same 
group (less observations) the counts 


varied from 10 to 790 


In the non-fasting groups the scatter is 


(average 171.5 


very similar to that of the fasting group 
The picture for the 8:00 a.m., 11:00 
a.m, and 3:00 p.m. groups is almost 
their 180.5 
146.4, and 150.2, respectively. It must 


identical, means being 
be emphasized, however, that in a 


study of this nature average means 


== 
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practically nothing in the interpreta- 
tion of results. 

From the appearance of all of the 
scattergraphs in Fig. 1, it must be con- 
cluded that by far the greatest number 
of counts fall into the range of normal, 
as suggested by such hematologists as 
Osgood (0 to 400)7, Todd and Sanford 


(50 to 400)'*, and Kracke and Parker 


75 to 300)°, in contrast to the range 
of 100 to 250 which Thorn proposes". 

In this series onlv 115 (47%) of the 
238 fasting counts fall within Thorn’s 
range of normal, the rest being. scat- 
tered both above and below. In the 
non-fasting group only 114 (53%) of 


lo bo 


25 observations lie between LOO and 
50. 

FLUCTUATIONS OR DiuRNAL VaARIA- 
TIONS OF CIRCULATING EOSINO- 
PHILS. FASTING AND NON-FASTING. The 
fiuctuations or diurnal variations of 
total leukocyte response in the normal 
individual are well known. This has 
been credited to digestion by some 
and denied by others, such as Osgood? 
who has shown that there is no such 
phenomenon as digestive leukocytosis. 

From Fig. 2 and Tables 1 and 2 it 
may be seen that there exists an im- 
portant diurnal variability of eosino- 
phils in normal healthy individuals 
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Fic. 1.—Range of eosinophil counts in normal individuals—fasting and non-fasting. 
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which heretofore has not received suf- 
ficient attention. Each dot Fig. 
indicates the percentage change in cir- 


in 9 
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culating eosinophils tor a given period 
of time. It must be emphasized that 
nothing was done to these individuals 


| 
ab | ‘ 
z 
| 
| 
| 
| 
i . 
| 
| 
| 
Fic. 2.—Each dot re presents the % change in circulating eosinophils in a single normal individual 


for the time intervals stated 


\ 


TABLE 1.—PERCENTAGE CHANGE OF CIRCULATING EOSINOPHILES IN 95 


NORMAL 


FASTING INDIVIDUALS FOR A 4 HOUR MORNING PERIOD 
l $.2°, showed no change 
2. 68.45, decreased, ranging from 2.35, to 76.0 
a $5.2°7 of the total dropped or more 
b 30.5°, of the total decreased 35°; or more 
( 23.1°, of the total decreased 40°, or more 
d 11.6°;, of the total decreased 50°, or more 
3. 27.4°> increased, ranging from to 165.44 
a 25°, of the total increased 10°, or more 
b 14.7°, of the total increased 25°) or more 
( 12.6, of the total increased 4067, or more 
d 7.3¢, of the total increased 50°, or more 
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PABLE 2. PERCENTAGE CHANGE OF CIRCULATING EOSINOPHILS IN| 75 NORMAL 
NON FASTING INDIVIDUALS OVER A 7 HOUR PERIOD 


8 A.M—-11 A.M. 
No change 6.65, 


2. Total decrease 66.65, 
ranging from 


a Deore ase 25°, of 36.0% ( 
Decrease 35°, on 
Decrease or 13 
more 
Deore ase , or ( 
| 
Potal increase 26.65, 


ranging from 
1.3%,-245 


f 

Increase 10°, or 20.05, 

Inerease 25°. oF 10 CY, 

Increase 40°, ot 6.6! 


oor 


but a prick of their finger for the 
eosinophil and leukocyte counts at in- 
tervals of time. 

Fasting. The scatter in Column I of 
Fig. 2 shows that the percentage of 
eosinophils for normal fasting individ- 
uals between 8:00 a.m. and 12:00 noon 
varies from —76.0% to +-165.4%. It mav 
he seen from Table 1 that 23.1% of the 
95 observations made, or almost 1 of 
every 4, shows a decrease of 40% or 
more, and that 11.6%, or over 1 of 10, 
shows a decrease of 50% or more. Cer- 
ly the fact that 45.2% and 30.5% of 
the total group decreased 25% and 35%, 
respectively, must be taken to be sig- 
nificant. About one-third of the obser- 
vations either stayed the same. or 


tain 


showed definite increases; 7.3% rising 
or more. 

Von-fasting. In this non-fasting 
group of 75 individuals, counts were 
nade at 8:00 a.m., 11:00 a.m., and 
::00 p.m. The percentage changes be- 
tween these times are shown in Col- 
mns I, IT and TV of Fig. 2. Although 
he number of determinations — is 
maller, Columns IL and IV may _ be 
een to compare with Column I (the 


11 A.M.-3 P.M. 8 PLM. 


2.65, 12.0°, 
16.60; 56.6% 
(ranging from ranging from 
3.0%-63 2.80,-77.4% 
20.0%, 33.0% 
8.08, 24.0%, 
8.0%, 18.66, 
5.3% 13.3% 
50.65, 32.05, 
ranging from (ranging from 
2.2°°-197 1.1°,-196.6°, 
12.8%, 22.60 
30.60, 12.0°, 
14.6%, 8.0%, 
2.0%, 


fasting group). In Column II, the 
change between 11:00 a.m. and 3:00 
p-m., there is a tendency for less of a 
percentage decrease. In Table 2 it 
will be seen that 13.3%, or more than 
1 in 10, shows a decrease of 40% or 
more in circulating eosinophils 
tween 8:00 and 11:00 a.m. In this same 
group, 9.3% dropped 50% or more. This 
compares favorably with the 11.6% of 
the fasting group, which decreased 
50% or more 

Between 11:00 a.m and 3:00 p.m. it 
is interesting to observe that the per- 
centage decrease is less, with only 5.3% 
showing a reduction of 50% or more. 
The over-all percentage changes be- 
tween 8:00 a.m. and 3:00 p.m. in this 
group show that 18.6% dropped 40% 
or more and that 13.3% decreased 50% 
or more. It is interesting to note that, 
similar to the fasting group, a substan- 
tial number (8%) showed increases of 
50% or more. 

AFTER THE INJECTION OF ADRENAL 
CorticaL Exrracts. Since it has been 
shown that adrenal cortical extract is 
capable of maintaining life in adrenal- 
ectomized animals and in humans with 
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adrenal insuflicieney, it was thought 
wise to study the effect of this mate- 
rial on the circulating eosinophils. Ot 
a group of 25 normal adults, each one 
was Observed in the tasting state for 

consecutive davs. On the Ist dav a 
control study was made by doing 
eosinophil counts at $8.00 a.m. and 
12:00 noon. On the 2nd day 10 cc. of 
aqueous adrenal cortical extract (Up- 
john) was given intramuscularly im 
mediately following the first count at 
S:00 a.m. Four hours later the 2nd 
count was done The percentag 
changes for both the control group and 
those following the administration of 
the extract are shown in ¢ olumns | and 
Il of Fig. 3. The distribution for the 2 


groups is similat Fable } shows. the 


690 


eee 


60 


AcE ACE 


CONTROL 


Fic. 3.—Percentage change of eosinophils following injection of adrenal cortical extract and 
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great variability that occurs in both the 
total eosinophil count the per- 
centage ¢ hange in each of the 25 obset 
vations. 

Table 4 shows that the percentage 
changes following the administration 
of adrenal cortical extract are similar 
to the changes for the entire normal 
group see Table | 

The individual variations following 
the administration of adrenal cortical 
extract appear to be too numerous to 
conclude definitely that it has any spr 
cific effect upon circulating eosinophils 

FOLLOWING THE ADMINISTRATION. 
\DRENALIN. Due to the fact that Long 
and Vogt demonstrated that adrena 
lin was capable of stimulating responss 


similar to that resulting from ACTH 


| 
| 
| 
| 
. | 
| J 
. | 
| | | 
| | 
| 
= L 


of adrenalin in 1 normal person. 


‘ 
| 
20 
| | 
| | 
50 | 
| | 
ADRENALIN 


OBSERVATIONS ON 


alone 


Intact 


pituitary gland and 


cortex, it 


effect of adrenalin on a group of 25 
PABLA EERECT OF ADMINISTRATION OF 
CIRCULATING 
/ ( if 
( 

\ 1M Voon Chana 
| 7600 
) SO 

12.6 
700 2 
( 140 
105 re 6 
2000 73 
0 23 

10 25.2 

1] oo 

0 

OG 

14 S800 

250 16 2 

125 16 0 

IN 105 17.1 

19 120 240) 

IS 

22 IS] 251 27 «1 

2 | how +126 

210 240 14.2 

PABLE ERPECT 

rit 
GROUP CONSISTING OF THE SAME 25 
/ ming ALC. EB. Injection 
1. 4 showed no change 
0 decreased, ranging fron 
1.5°, to 77.2% 
28°, of the total decreased 
25 , Or Thore 
20) of the total decreased 
or more 
16 of the total decreased 
or more 
12°) of the total decreased 
a0 or more 
increased, ranging from 
to 


25°, of the total increased 
10°, or more 

12°, of the 

25°, or more 

O°, of the total 
or more 

O°, of the total increased 


total increased 


increase d 


or more 


KOSINOPHIL COUNT 


animals or humans with an 
adrenal 
was decided to study the 


ADRENAL CORTICAL 


IN MAN 


EOSINOPHILS 


ADMINISTRATION OF ADRENAL CORTIHE 
CIRCULATING BOSINOPHILS OF 25 INDIVIDUALS. COMPARED WITH A CONTROL 
PEOPLE 


Kosinophil ¢ ounts 
Injection 10 ce. 


8 A.M 1? Noon 
225 20 
137 135 
250 245 
900 
155 SO 
111 150 
150 

112 119 
oo 
S60 Iso 
ow ISS 
SS 
25 
125 loo 
1GS 
150 170 
190 Is] 
125 
280 
275 0 


Control Group 


Oo, showed no change 
52°, decreased, ranging from 
to 76.0% 

a $2, of the total decreased 
25°, or more 

bh.) 16°, of the total decreased 
or more 

( 12°, of the total decreased 
40°, or more 

d t, of the total decreased 
, or more 

HS‘, increased, ranging from 

2.95, to 100.06, 

a.) 40°, of the total increased 
10°, or more 

b.) 16°, of the total increased 
25°, or more 

ec.) 126) of the total increased 
40° or more 

d.) 12°, of the total increased 


50% or more. 


ENTRACT 


127 


normal healthy individuals. The test 
was conducted in a manner similar to 
that in which adrenal cortical extract 
was used. Each individual was observed 


Change 


AL EXTRACT UPON 


|| 
2 
+12 
+35 
Si 
16.7 
5300 
36.7 
0 
2 
2000 
19 
+13. 
tS 
27.3 
+295 0 
“00 
30.7 
wo 
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in a tasting state for 2 consecutive days. day the subject was given 0.3 cc. of 
On the Ist day the control study was 1:1000 adrenalin (Parke-Davis) sub- 
made by doing eosinophil counts at  cutaneously immediately following the 
§:00 a.m. and 12:00 noon. On the 2nd __ first count at 8:00 a.m. The second 


TABLE 5.—EFFECT OF ADMINISTRATION OF ADRENALIN (0.8 CC. 121,000 
SUBCUTANEOUSLY), UPON CIRCULATING EOSINOPHILS 


Eosinophil ounts Kos noph ( 
Control Group Inject or { 

No 8S A.M 12 Noon Change § 4AM 1? Noor Char 

l $19 305 97 130 4 4 
4 $46 375 16.0 225 10 ) 

140 80 12.9 143 63 5600 

6 INK 205 110 O55 
7 00 2400 140 ¢ 
160 Ot 1 
10 ISS S4 55.4 Ww 
1] $10 235 $2.7 19 
12 150 6.7 
30 R30 i3.4 35 14] 
16 125 138 166 10 
17 270 14.2 200 wo 
19 205 5 
20) 160 
21 66S $2 Ooo 
28 805 255 164 155 2000 
24 119 6S 105 +4 
25 1380 1380 144 Ww 


rABLE 6.—- EFFECT OF ADMINISTRATION OF ADRENALIN UPON THE CIRCULATING 
EOSINOPHILS OF 25 INDIVIDUALS, COMPARED WITH A CONTROL GROUP OF THI 
SAME PEOPLE 


Following Adre nalin In, (lontrol G 
1. 0°; showed no change 1. 9.45, showed no change 
2. 96°, decreased, ranging from 2. 80.0°, decreased, ranging from 
2.5%, to 76.79, 7.30, to 55.4 
a.) 84°; of the total decreased a.) 52.46, of the total de 
25°, or more creased 25°, or more 
D 72©, of the total decreased i 88.00, of the total cde 
35°, or more creased 35°, or more 
c.) 64°, of the total decreased 23.55, of the total de 
40°, or more creased 40°, or more 
d.) 52°) of the total decreased d 7°, of the total decreased 
58°, or more 50°, or more 
3. 4°. showed an increase of 29°; 3. 94°) increased, ranging from 
to 43.4, 


a 9.40, of the total increased 
or more 

b.) 4.7°; of the total increased 


4.7 


OFT 

, of the total increased 
10°, or more 

d.) ©) of the total increased 
50°, or more 
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count was done 4 hours later. The per- phils than is seen in the control group 
centage changes for both the control or in any other group previously dis- 
groups and the group receiving adren- cussed. This may be further borne out 
alin are shown on  seattergraphs of — by Table 5, where the total eosinophil 
Fig. 3, in Columns HL and IV. It may counts and percentage changes are 
be seen that following the administra- listed for each individual in the series. 
tion of adrenalin there is a greater Table 5 shows that following the ad- 
over-all percentage decrease of eosino- ministration of adrenalin 52% of the 
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Fic. 4A.—Relationship between leukocytes and eosinophils in fasting individuals 
for a 4-hour period. 
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Fic. 4B.—Relationship between leukocytes and eosinophils in fasting individuals 
for a 4-hour period. 
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25 observations decreased 5S or more 
in 4 hours. 

RELATIONSHIP OF ToTraL CIRCULA 
ING EosinopHILS YO LrEUKO 


cytes. There might arise the question 
as to whether or not the changes ob 
served in all of the preceding cosino- 


phil counts are only a picture of the 


FISHER: 

cosinophils or a small decrease in leu 
koevtes with a marked decrease ol 
eosinophils; or, aS m one case, an SO% 
increase of leukocytes with only a 38% 


mcrease ot eosinophils 
Comment. The method of perform 
ing eosinophil counts, on free-flowing 


capillary blood could be criticized in 


changes which occur in the total leu view of the fact that Thorn ct al 
kocvte counts. That there is appar have used oxalated venous blood. How 
ently no relationship between total ever, both Stitt® and Osgood? have inde: 
leukocytes and total circulating ecosino pendently demonstrated that in the 
phils is shown in Figs. 4A, 4B, and 5. enumeration of blood cells there is no 
& 
2 
4 
| 
/ 4 4 
a0 
100 
cS @ CHANGE IN W.B.C.'S FOLLOWIN A 
A CHANGE IN EOSINOPHILES iN THE SAME LNDI VIDUALS 
Pic. 3 Relationship between leukocytes and eosinop! n ta mals for t-hou 
period following injection of adrenalit 


Figs. 4A and 4B show graphically the 
percentage change of eosinophils as 
compared with the simultaneous per- 
centage change of leukocytes over a 
t-hour period. The first 50 observa- 
tions made are graphed. They are typi- 
cal of the picture that would be dem- 
onstrated by the entire group. In Fig. 


5, following the administration — of 
adrenalin, it may be seen that the 
changes in eosinophils and leukocytes 
are in no way similar. In many_ in- 


stances there is a profound rise in leu- 
kocytes with a_ striking decrease in 


difference between free-flowing capil 
lary blood and venous blood. Certainly 
the add further 


factors of error in a procedurs which 


venipuncture may 


admittedly possesses a large percent 


age of error. In addition, the sometimes 
ot 


late crystals in the counting chamber 


confusing appearance small oxa 
is omitted when using the capillary 
method. 

The response ot eosinophils to the 


of 


sumed to be due to stimulation of the 


administration adrenalin is pre 


anterior hypothalamus which, in turn, 
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secretes a humoral substance that leads 
to the pituitary producing ACTH. The 
then 
ll.l7-oxvsteroids 


adrenal aroused — to 
which, 


among other things, decrease circulat- 


cortex 1S 


secrete 


ng eosinophils “in normal persons 50% 
or more; in paticnts with pituitary de- 
ficiency or patients with Addison's 
a small or negligible fall was 
obse rved 


although 


crease in circulating eosinophils, 9 of 


disease 
(Thorn!!). In our series. 
there is an impressive de- 


individuals showed a decrease in 
circulating eosinophils of less than 40%, 
Of the 9, a- 


shown by ) 


very. scant decrease 

and 1 showed a rise of 
28°. Might it then be conjectured that 
at least 4 


normal healthy people have some defi- 


Was 


of this group ot apparently 
ciency of their hypothalamic pituitary- 
adrenal cortical svstems? Further study 
of the the 


idrenalin is being made by 


mechanism of response to 


us in the 


varving conditions. 


~ 


laboratory. using 


upon test animals 


The 


fluctuations of circulating eosinophils 


wide phi siologic range and 
in normals which this studv has shown. 
that it difficult to 


utilize this phenomenon as a sensitive 


inclicate would be 
indicator of pathologic variations. 

Summarv. The results of 514 eosino- 
phil counts and total leukoevte counts 
on 149 normal healthy male and female 
subjects under various conditions, 
have bee Nn presented. All ot the eOsino- 
phil determinations were done using 


free-flowing capillary blood and Hin- 


We are 
Mrs. B. 1 


rrateful to Miss Margaret 
her, for their help in this study, 


Plutnicki, 


in the 
same manner as one does a white blood 
cell count. 


kleman’s Solution as a diluent 


Conclusions. 1. Normal eosinophil 
counts for a normal group of individ- 
tials vary greatly, in Our series ranging 
from 5 to SST. The greatest number of 
10 and 400. Only 
one half were found to be in Thorn’s 


range of normal (100 to 250). For clini- 


counts are between 


cal purposes, a normal range of 25 to 
300 would seem optimal. There is no 
significant difference between the fast- 
ing and non-fasting individuals. 

2 a significant fluctuation 
Variation in 
counts in both fasting and non-fasting 
individuals. Of the fasting group, 23% 
showed a drop of 40% or more in total 
circulating eosinophils. 


There is 


or diurnal eosinophil 


3. Following adrenal 
extract in 25 individuals, the 
results are so variable that no conclu- 


injection — of 
cortical 


sions could be made as to its effect on 
circulating eosinophils. 

1. The 
to 25 


cant decrease of circulating eosinophils. 


adrenalin 
individuals resulted in a signifi- 


administration of 


There was a decrease of 507 or more in 
14 members of the group. The mech- 
anism of production is under investi- 
gation. 

5. There is no apparent relationship 
between the total circulating eosino- 
phils and total leukocytes. Changes in 
one do not reflect similar changes in 
the other. 


Miss Rosemary Webber, Sr. M. Edwin, and 
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MASSIVE DOSES OF AMPHETAMINE AS AN ADJUVANT 
IN THE TREATMENT OF BARBITURATE INTOXICATION 


By Harris A. Frrepman, M.D.° 


AND 


STANLEY C. Harris, Ph.D. 


MILWAUKEE, 


WISCONSIN, 


AND CHICAGO, ILLINOIS 


From the Milwaukee County General Hospital and the Northwestern University 


Dental School, Department of 


IN barbiturate intoxication, symptoms 
are mainly referable to the nervous and 
The typical 
picture is one of extreme depression of 


cardiovascular systems. 
the central nervous system, with coma, 
shallow respiration and low blood pres- 
which fall to shock levels. 
Respiration is affected early; the con- 


sure mav 
sequent anoxia adversely affects all 
body functions. 

Through the interest and cooperation 
of the staff and administrators of the 
Milwaukee County General Hospital 
and the Milwaukee County Emergenev 
Hospital where this study was carried 
out, we were able to test our hypothesis 
that the treatment of barbiturate in- 
toxication is fundamentally the treat- 
ment of a comatose patient with res- 
piratory and, often, with 
vascular collapse. If supportive treat- 
ment can be maintained until effects of 
the toxic agent have been overcome by 


depression 


the body, and unless irreparable dam- 
age has taken place, normal function 
can be restored. With this assumption 
as a guide, when patients are admitted 
with barbiturate intoxication, we im- 
mediately institute treatment aimed at 
restoration and maintenance of normal 
function. Constant, competent care by 
interested nurses has been found im- 
perative and to be a primary factor in 
the success of treatment. 

Treatment Routine. Upon admission, regard- 
less of time elapsed since ingestion of the 


Physiology and Pharmacology) 


level of consciousness, the 
washed with water, magnesium 
sulfate is instilled through the lavage tube, 
and oxygen is administered by nasal catheter. 
Since adequate oxygenation of the central 
nervous is imperative, we consider 
to be the most important 
the treatment of barbiturate 


barbiturate, or of 
stomach is 


system 
oxygen therapy 
single factor in 
intoxication. 

As required by the individual patient, the 
following additional therapy is given: intra- 
fluids: treatment of shock: 
penicillin; spinal tap with removal of all 
fluid that can be safely withdrawn; indwelling 
catheter; of and mouth; 
Levine tube in the stomach; postural drain- 
tracheal intubation; positive pressure 
oxygen; amphetamine, in high dosage. 


venous routine 


aspiration nose 


re 
age; 


Cuoice or In selecting 
the amphetamines Benzedrine+ and 
Dexedrine? as stimulants of choice for 
use in patients suffering from  barbi- 
turate intoxication, two factors were 
considered: efficiency in accomplishing 
our purposes, and nontoxicit? when the 
drug is given in therapeutic amounts. 

As will be shown, Benzedrine 
(racemic amphetamine sulfate SKF) 
and Dexedrine (dextro-amphetamine 
sulfate SKF) differ from other analep- 
tics in several important respects: un- 
consciousness is counteracted by pow- 
erful cortical stimulation; parenteral 
administration definitely stimulates res- 
piration and exerts a vasopressor effect: 
massive doses may be given routinely 
without causing convulsions or other 
untoward reactions. 


* Present address: Bellevue Hospital, New York, New York. 
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In contrast, other commonly used 
analeptics such as strvchnine and pic- 
rotoxin act principally upon the me- 
dulla and pons, to a tar lesser extent 
upon the Metrazol exerts a 
comparatively weak stimulating effect 
upon the respiratory rate. For example, 
in morphine respiratory depression, 0.1 


mg. per kg 


cortex’, 


Benzedrine gives a 102% 
while 3.0 
mg. per kg. Metrazol gives only a 21% 


increase in minute volume. 


increase’. Because of toxicity. analep- 
tics such as strvchnine. picrotoxin and 
Metrazol can rarely be given in quan- 
tities that are sufficient for the 
quate treatment of cases. 


ade- 
We 


dose that will cause con 


severe 
consider any 


vulsions to be deleterious, even to 
narcotized 
effects of 
table, even in the same patient. 


\MPHETAMINI 


individuals. In addition. 


these drugs: are unpredic- 
RATIONALE. our 
Benzedrine and Dexedrine have 
proved equally effective in the treat- 
ment of barbiturate intoxication. Thev 


hands 


are closely related drugs and act simi- 
larly upon the organism. However 
since the greater number of patients in 
this series was treated with Dexedrine. 
discussion will be confined to this drug. 

The cortical stimulation 
provided by Dexedrine has been well 
established?"8, In 
a far more potent anal ptic than is 
l-ephedrine*; in Dexedrine 
has been shown to be the most active 


powertul 


man. Dexedrine is 


animals, 


of 75 svmpathomimetic amines tested’. 

Our experience has shown intrave- 
nously administered Dexedrine to have 
definite respiratory stimulating effects. 
This is well illustrated by Case 3 of our 
series. Upon admission, respiration was 
barely visible and, for a period, ap- 
parently ceased, After 20 mg. Dexe- 
drine, given intravenously, respiration 
was 16. No medication was given for 
23 minutes, at which time respiration 
again apparently ceased. Following a 
second dose of Dexedrine. respiration 
blood pressure and color were 
Dexedrine therapy con- 


was 7; 


good was 


MASSIVE 


DOSES ©} 


AMPHETAMINI 


tinued (2490 mg. the first 28 hours, 160 
mg. the following 19 hours) and the 
patient made a complete recovery. 
Even 
When this patient had no 
detectable pulse, blood 
heart 


more dramatic was Case 8. 


first seen 
pressure 01 
tones, was without respiration 
and cyanotic in appearance. Immediate 
LOO mg 


of Dexedrine resulted in prompt strik- 


intracardiac administration of 


ing improvement. The profound col- 


lapse and moribund condition on 


admission may have been a factor in 


the demise of this patient, from acute 


pulmonary edema, 36 hours after ad- 
mission. 

Dexedrine, in therapeutic oral dos- 
age, has little effect upon blood pres 
intravenous adminis- 


sure’. However, 


tration results in a somewhat elevated 
blood pressure that is maintained for a 
time. Because hypotension is encoun- 
tered so frequently in barbiturate in- 
this effect of 
administration has proved quite help- 
The first 
3 or 4+ intravenous closes ot Dexedrine 


blood 


prompt fall to a level somewhat above 


toxication, intravenous 


ful in several of our cases. 


cause a rise in pressure, with 
the original level. Repeated administra- 
tion results in tolerance to the pressor 
effect®, but stimulation of the respira- 


After the 


first few doses. tachyphylaxis is appar- 


torv centers is undiminished. 


ently established, so that doses many 
times higher than the original can then 
be given without appreciable rise in 
the blood pressure. Our detailed stud- 
ies have led us to conclude that, with 
caution, the drug may be used intrave- 
nously even in patients with arterio- 
sclerosis and hypertension. 

The low toxicity of Dexedrine is well 
known. Although excessively high dos- 
of Dexedrine might possibly be 
toxic for individuals, it 
has been our experience that relatively 


age 
unnarcotized 
enormous amounts may be given to 
narcotized patients without the exhibi- 
tion of toxicity. Under our treatment 
heretofore consid- 


program amounts 
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ered massive (over 2000 mg. in 24 
hours) have been given routinely with- 
out deleterious effects on the patient. 

AM PHETAMINI Our treat- 
based upon close 
observation of the patient, with admin- 
istration of Dexedrine in empirical 
quantities (10 to 15 mg.§ every 15 min- 
utes to 1 hour), as determined by the 
patient's condition; that is, rate and 
depth of respiration, blood pressure, 
pulse, central nervous system, tone and 
level of response. 


Initial Dosage is 


DOSAGE. 


ment method — is 


10 to 20 mg. of 


Dexedrine intravenously. In severe 
PrABLI SUMMARY OF DATA IN 
H 
( D hef 
\ 1 t 7 R 
\l phenobart hallow 
regular 
\l Seconal Chevne 
Migr Stokes 
Ml Sodium an il l barely visible 
It r ceased fora 
time 
M Seconal 
gr 
Seconal 2 
10-12 gr 
Nembutal 7 ) 
M sodium alurate 24 10; shallow 
12 gr 
sodium an il Miisprs, 
~3 gr several min 
ites apart 
M il 26 


anoxia, inadequate respiration or low 
blood pressure, treatment may be re- 
peated as often as every 5 minutes. 
Adequate treatment, begun as_ early 
as possible, is imperative. 

Subsequent Dosage is determined as 
follows: If blood pressure does not rise 
dangerously following initial adminis- 
tration, higher dosage may then be 
used (in this series as much as 100 mg. 
Dexedrine is 
administered intravenously p.r.n. until 
the patient shows definite response, 
then every 30 minutes, followed by in- 
tramuscular administration every hour. 


was given at one time). 


MASSIVE DOSES 


CASES 


AMPHETAMINE 
Unless it appears that tolerance to large 
quantities of the drug has decreased, 
use is continued until the patient  re- 
sponds to verbal stimuli. 

In a few of our cases administration 
was discontinued; in several of these 
it was re-started. Basis for discontinu- 
ation was unexplainable change in the 
patient's condition, consisting for the 
most part of rise in pulse rate or tem- 
perature, decrease in blood pressure, or 
coarse generalized tremors, of 
which was serious enough to warrant 
corrective therapy. Unfortunately these 
reactions did not occur frequently 


none 


BARBIPUE RATE IN PONTOATION 


/ D 
/ } 
DD 
( ng. omplete 
2400 me. B recovery 
Home. B omplete 
recovery 
electa me D complete 
bronel recovery 
prheun nia 
ttelectas 1020 me. D cmplete 
recovery 
D omplete 
recovery 
rsx 2000) me. DD omplete 
recovery 
pulmonar SZ hrs 1460 me. D mplete 
dema re ery 
iteleetasis Mi hrs 2900 me. D vcute pul 
pulmonar monary 
edema edema 
died 
ttelectasis 14 hrs me. D complete 
recovers 
suicide 
ifter dis 
charge 


enough, nor have our observations been 
sufficiently extensive, to determine 
whether they might be manifestations 
of the general condition under treat- 
ment (coarse tremors occur in dogs 
given Nembutal), prodromes of  tox- 
icity of the drug, or toxic symptoms of 
overuse of the medication. 

The following table shows, briefly, 
our experience in the treatment of 9 
cases of barbiturate intoxication. All 
patients were admitted in coma. In 
each instance routine therapy, with 
emphasis upon oxygen, nursing care 
and amphetamine, was given. 
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Results. In almost every instance 
recovery from the barbiturate intoxica- 
tion was dramatic and immediate prog- 
nosis was excellent. 
arising during treatment consisted 
mainly of pulmonary complications: 
atelectasis or pneumonia of the hypo- 
static aspiration types. In all cases 
except the one that expired during 
treatment, satis- 
factorily treated with penicillin and 
supportive therapy. 
term prognosis, 


( omplications 


or 
such conditions were 
In respect to long- 


patients were avail- 
able for post-hospitalization checkup. 


All were in good health, none had 
repeated the suicide attempt. Case 9, 
however, illustrates the fact that re- 


the barbiturate intoxica- 
tion cannot be expected to influence 


the patient's psychological status. Two 


covery trom 


days after discharge from the hospital 
this patient committed suicide with a 
gun. 

Summary. Nine cases of barbiturate 
intoxication, admitted in coma, are pre- 
sented. The intoxicating agent and dose 
taken varied widely. 


E DOSES 


AMPHETAMINI 
regimen of supportive therapy and 
were given massive doses of parenter- 
ally administered ampheti imine to re- 
lieve respiratory depression, to combat 
hypotension when present, and to ele- 
vate the level of response. 

Eight patients 
pired, from acute 
during treatment. 


The number 
presented is inadequate t 


recovered: one eCx- 


pulmonary edema, 


ot 
offer com 
plete proot of the efficacy of our meth- 
of treatment. However, certain 
noteworthy facts seem probable in view 
of this study: 

l. ad- 


ministered intravenously. are powerful 


Conclusions. cases 


QO 


ods 


Dexedrine and Benzedrine. 


respiratory stimulants. 
9 


When repeated small doses are 
intravenously, 
to 
drugs 


given there develops a 
the 


without 


tolerance 
of the 
respiratory-stimulating effects. 
ot 


given to narcotized 


rapid Vasopressol 


ot 


effects loss 


3. Massive doses Dexedrine and 


Benzedrine mav be 


patients without causing convulsions or 


All patients were placed on basic other untoward reactions. 

+ Trade-mark names for products of Smith, Kline and French Laboratories, Philadelphia 

y ¢ omparable dosage for Benzedrine would be 20 to 30 mg., since central activity is ipproxl 
mately one-half that of Dexedrine®. 
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THE BROMSULFALEIN LIVER FUNCTION TEST 
WITH SPECIAL REFERENCE TO RENAL EXCRETION 


by JouN W. Norcross, M.D. 


ROBERI 


M. Wurrr, M.D.° 


AND 


Ropert F. Brapvey, |R., M.D.°° 
BOSTON, MASSACHUSETTS 


(From the Department of Internal Medicine, The Lahey Clinic) 


Durinc the routine use of bromsul- 
test for liver function we 
occasionally observed the pres- 
the dye in alkaline urines. 
Rosenthal and White*, in 1924, re- 
ported bromsulfalein 
in the urine of 


falein as a 
have 
ence of 
traces of eXx- 
normal rabbits 
and up to 9% in rabbits with severe 
artificial liver damage when 5 mg. of 
the dye per kg. of body weight was 
1925, the same authors* used 
a 2-mg. per kg. dose on human con- 
trols and found up to 0.5% of the 
amount originally injected excreted in 
the urine, while in patients with a 
high blood retention of the dve the 
urine contained as much as 20% over 
a 24-hour period. Bradley and _ his 
coworkers', in studying the use of 
bromsulfalein in hepatic blood flow 
determinations, have stated that loss 
of bromsulfalein through the kidneys 
is small unless proteinuria is present, 
when it may be large. In a_ later 
paper Ingelfinger et al.* reported up 
to 10@ exeretion of bromsulfalein in 
the urine in a 2-hour period after in- 
jection of a single dose of the dye in 
patients with severe hepatic disease. 
There appears to be no other reference 
in the literature to the renal excretion 
of the dye since the introduction of 
the larger and now generally used 5 
mg. per kg. dose of bromsulfalein. This 


creted 


used. In 


is the report of a study of the urinary 
excretion of bromsulfalein in a large 
group of patients and a smaller group 
of normal controls to whom the 5 mg. 
per kg. dose was given. 


Procedure. A group of 30 nurses and phy- 
sicians whose physical condition was believed 
to be normal was at random after 
rejecting those from whom a past history of 
liver or gastrointestinal disease could be ob- 
tained. Liver function studies other than the 
bromsulfalein test were performed on each 
control and no individual was accepted in 
this series unless these tests were normal. For 
our purposes, a normal figure of from 0 to 5% 
retention of the dye at the end of 40 minutes 
has been accepted as most satisfactory. The 
urinary excretion of dye was noted in each 
control. 

A total of 123 bromsulfalein tests was 
performed on 108 patients with a variety of 
diagnoses. The patients were divided into 2 
groups, those with normal bromsulfalein blood 
retentions and those with abnormal blood 
retentions 


chosen 


(above 5%). 


Results. The urinary excretion of 
bromsulfalein was found to vary from 
0.2 to 1.9%, with an average excretion 
of 1.1% of the total dye injected. 

There were 67 tests performed on 
60 individuals which gave normal blood 
retention values at the end of 40 min- 
utes. The urinary excretion of bromsul- 
falein in this group varied from 0.04 to 
3.5% of the total amount injected, with 
an average excretion of 1.2%. 


* Now Clinical Instructor in Medicine, Yale University Medical School, and Assistant 
Attending Physician, Grace-New Haven Community Hospital, University Service. 
** Now Physician, George F. Baker Clinic, Boston, Massachusetts. 
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15S NORCROSS, 

There were 56 tests performed on 48 
patients which gave abnormal brom- 
sulfalein blood ranging 
from 6 to 80%. There was no definite 
correlation between the height of the 
blood level and the amount of dye 
excreted in the urine, and many pa- 
tients with abnormal blood levels 
excreted no more dye than those with 
normal blood levels. 


retentions 


Furthermore, we 
have not found any definite correlation 


WHITE, 


BRADLEY: 
ranging from 0.7 to 9.8%, with an aver 
age of 2.7% of the total dve injected. 


Thus, those with high blood levels as 
a group showed a definite tendency to 
the urine than 
(Table 


In 3 cases serial catheter urine speci- 


excrete more dve_ in 


those with lower levels 


mens were collected at 5-minute inter- 
vals throughout the test period. No 
bromsulfalein was excreted in the first 
5 minutes and the excretion curve sug- 


A B C 
JG M.R 
2.\+ BLOOD RETENTION 56% 1% 13 % 
URINARY EXCRETION 1.7% 1.49 2.6% 
1.56 
A 
x 2- 
Ww 
) SO. 
a 
oO O6- 
= 0.3 
5 Te) 2( 25 30 40 


MINUTES AFTER INJECTION 


Fic. 1.—Urinary excretion of bromsulfalein in 3 persons catheterized at 5-minute intervals 
TABLE 1 URINARY EXCRETION OF BROMSULFALEIN IN: NORMALS AND IN 
PATIENTS WITH VARIOUS DISEASES 

Blood Rete niion nary 

Vo. of Vo. of AD min }0 min 

Patients Tests 

60 67 0-3 0. 04-3.5 
aver. 1.2 
$l 37 6-20 0. 14-6.9 
aver. 1.8 
17 19 20-80 0.70-9.8 
aver. 2.7 


between high urinary excretions of 
bromsulfalein and the degree of pro- 
teinuria. The urinary excretion of 
bromsulfalein in the group with abnor- 
mal blood retention was further divided 
into 2 parts. In those retaining 6 to 20% 
of dye, the excretion ranged from 0.14 
to 6.9%, with an average of 1.8%, while 
the group with higher blood retentions 
(above 20%) showed urinary excretions 


gests that the maximal excretion oc- 
curs between 10 and 20 minutes after 
the administration of the dve and that 
bromsulfalein be 
excreted throughout the remainder of 
the test period (Fig. 1). 

Discussion. The bromsul- 
falein as a test of liver function and, in 
particular, its value for the study of 
hepatic blood flow is based on the long 


some continues to 


value of 


BROMSULFALEIN LIVER FUNCTION 


accepted assumption that the dye is 
excrete ‘d almost entirely by the Kupf- 
fer's cells of the liver and to a minor 
extent by reticulo-endothelial cells 
elsewhere. In normal controls the 
excretion, although somewhat 
is always quite small, not 
1.9% of the total amount of 
dye administered. In patients with nor- 
mal blood values of from 0 to 5% at the 
end of 40 minutes, only 2 of the 67 
normal blood retentions became abnor- 
mal when the values were corrected 
for urinary excretion of bromsulfalein. 
It is thus obvious that the renal excre- 
tion of the dye in normal controls and 
in patients with normal blood values 
is so small as to be of no significance 

liver function 
minor source of 


urinary 
variable, 


more than 


as a source of error 


tests and but a verv 


error when using the dve to study 
hepatic blood flow. In patients with 
abnormal blood retentions. however, 


TEST 139 
the urinary excretion is much more 
variable and may be as high as 9.8% of 
the original amount injected. Even this 
relatively high renal excretion is of no 
great practical value when using the 
dye as a liver function test, but may be 
a relatively major source of error when 
the dve is use - for the study of hepatic 
blood flow 1 patients with abnormal 
livers. 

’ urinary excretion of 
bromsulfalein is so small in normal con- 


trols and in patients with normal blood 
retentions as to be but a very 


Summary. The 


minor 
source of error in studies of liver func- 
tion and in investigations of hepatic 
blood flow. 

The of bromsul- 
falein in patients with abnormal blood 
retentions is variable and 
may constitute an important source of 
error in studies of hepatic blood flow. 


urinary excretion 


extremely 
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MEASUREMENT OF SERUM CHOLINESTERASE ACTIVITY: A USEFUL 
TEST IN THE MANAGEMENT OF ACUTE HEPATITIS® 
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WHEN patients are ill with acute 
hepatitis, the physician is faced with 
the problem of deciding when the 
pathologic lesions have subsided, when 
the illness has cleared, and when the 
patient is ready to return to an active 
life. The problem is far from academic, 
for it has been clearly demonstrated 
that the chances of developing com- 
plications, be they relapse, delaved 
resolution, or cirrhosis, are consider- 
ably increased by allowing a patient 
to return to a full and active life too 
soon in 

The physician’s decision cannot be 
based purely on clinical considerations 
because, following the subsidence of 
clinical symptoms and signs of liver 
disease, there remains a period of 
smouldering activity which can be de- 
tected only by finding disturbed tests 
of liver function. In the majority of 
patients ill with acute hepatitis, liver 
function tests return to normal slowly, 
and usually all tests do not become 
normal simultaneously. Moreover, _ it 


e ot Me dic ln 


has been that the 
course of recoverv is usually not 
smooth, but is punctuated bv mild re- 
missions, which often are sub-clinical 
in nature and which are only detect- 
able by one or more liver function 
tests. 

The question arises as to which of 
the multitude of liver function tests 
is most reliable and of the greatest 
help to the physician in deciding when 
his patient is fit to return to work. 
The answer has economic as well as 
clinical significance. 

The usefulness of the determination 
of serum cholinesterase activity in the 
study of hepatocellular disease has 
been stressed by manv investigators in 
the past 10 vears. We have recently 
reported**** that serial studies of 
serum cholinesterase activity are most 
valuable as a guide to the changing 
status of hepatocellular function in pa- 
tients ill with chronic disease of the 
liver. In this paper we report serial 
observations of serum cholinesterase 
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Hanna’, prothrombin time by Quick’s one — one or more mild remissions during the course 
rABLI SERIAL LIVER FUNCTION TESTS IN PATIENT 1 (MOR) ILL WITH ACUTE INFECTIOUS HEPATITIS 
Hour 
Thymol Prothrombin Urine {lhaline Serum 
Ceph Time Urobi Phos Cholin 
Flocculati Turbidity RSJ linogen phatase esterase 
i ( Vaclagan Floee Retention Patient Control Ehrlich Bodansky Aefirity 
Units lation cond Units Units 
7s 
2 23.1 21 6.104 SS 
‘ 9 j 0 94.2 $ 592 
0 444 0 S 0 2 0 23.4 24.5 4.493 6.7 91 
a9 
1.01 
2.4 0 2 1.7 0 21 21.5 2.3 1.02 
1.04 
0 0 2 1 ¢ 0 11.2 17.1 15.8 0 936 2.0 106 
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1o 
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7 “ Is. 1 0.732 2? 0 
1.07 
0 0 0 7.0 16.0 1.160 1S 1.07 
stage technique’, cephalin-cholesterol floc- of recovery. The remaining 2 patients were 
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activity in 7 patients ill with acute liver 
disease whd were studied for periods 
of from 22 to 76 days. In them, serial 
changes in serum cholinesterase activ- 
ity were compared with changing clin- 
ical status, and with serial changes in 
10 commonly used liver function tests. 


Methods. Determination of serum cholines- 
terase activity twice each week 
on the blood of each patient, according to 
the method of Michel?3.24, The values for 
healthy individuals ranged from 0.68 A pH 
per hr. to 1.37 A pH per hr. At weekly inter- 
vals measurements were made of the following 
tests of liver function: Serum total protein 
and albumin by the method of Campbell and 


were done 


culation by Hanger’s method!3, thymol tur- 
bidity according to Shank and Hoagland’s 
modification®! of the method of Maclagan!9, 
thymol flocculation by Maclagan’s method?°, 
l-minute prompt direct-reacting ) and 
15-minute (total) serum bilirubin determina- 
tions were done by Ducci and Watson’s!! 
of the Malloy and Evelyn?! 
method, 2-hour urinary urobilinogen meas- 
urements by Watson’s technique*4, alkaline 
phosphatase by the Bodansky method®, total 
cholesterol and cholesterol esters by the tech- 
nique developed by Bloor and_ his associ- 
ates®.4, and the bromsulfalein retention test 
was done according to Mateer, Baltz, Marion 
and MacMillan’s technique??. 

PATIENT MATERIAL. Seven patients were 
studied. These included 3 patients ill with 


modification 


14] 


infectious hepatitis, 3 ill with homologous 
serum jaundice, and 1 ill with acute toxic 
hepatitis. Four of the patients were observed 
at the Research and Educational Hospitals 
of the University of Illinois. These patients 
were kept in bed and treated with a diet 
which provided abundant protein, and cal- 
ories much in excess of daily requirements. 
The diet was supplemented each day with 
multiple vitamin preparations. The remain- 
ing 3 patients were observed at the hospital 


‘of the House of Correction of Chicago. These 


patients were in bed only while obvious 
jaundice was present, and were fed the regu- 
lar prison diet. 

Five of the 7 patients were followed until 
their disease terminated. One of these 5 pa- 
tients improved steadily but the other 4 had 


lost from the study before they were com- 
pletely well. Both’ had improved progres- 
sively and appeared to be on the way to 
complete recovery when last seen. 

Results. The clinical course of the 
patients showed considerable varia- 
tions, and will be described briefly 
below. 


Case Reports. Case 1. Acute Infectious 
Hepatitis. M.R. was admitted to the hospital 
because of gradual onset of jaundice with 
loss of appetite, weakness, and lassitude for 
about a week. Physical examination showed 
deep icterus. The liver was palpable 2 finger- 
breadths below the right costal margin and 
was firm and smooth. Liver function tests 
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wert interpreted is showing moderate 
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vomiting, mild abdominal pain and anorexia 
pairment (See Table 1 During the first of 6 days’ duration, She reported jaundice 
week the patient's symptoms gradually sub and dark urine of 2 days’ duration. On ex 
sided and at the end of 3 weeks the jaundic amination the patient appeared mildly ill 
had cleared and the liver had receded be was moderately icteric ind her liver was 
neath the costal margin. However, at — this tender, extending 3 finger-breadths below 
time the liver function tests were still im- the right costal margin. Liver function tests 
paired During the next 7 weeks the tests were interpreted as showing only mild im 
returned to normal slowly, but 2 mild re pairment (See Table Phe patient's symp 
lapses which were not apparent clinically, toms subsided during tl next weel und 
were mirrored by changes in the function the liver receded to th stal margin. The 
tests Serum cholinesterase activitv. which jaundice cleared slowly in about 2) weeks 
was 0.78 when the patient was first seen ifter which time the patient was clinically 
rose over the entire 10 week period ot ob well. The liver function t s did not return 
servation to 1.07, and reflected the mild to normal values for nother 6 weeks nil 
relapses by. slight dips from 0.98 to 0.91 during this time th rum  cholir ise 
ind from 1.06 to 0.90) during the course of tivity climbed steadily from 0.45 to 1.06 
convalescence Fig. 2). Fig 2 No relapses ther in | tors 

Case 2. Acute Infectious Hepatitis. E.P findings or in. clini Wel d 
was admitted with symptoms of nausea, some during recovery 
FE BIO- 
HOMOLOGOUS SERUM HEPATITIS | +CHEMICAL~ 
RELAPSE 
SERUM 
CHOLINESTERASE y 
ACTIVITY 0.80 4 
0.604 
SERUM PROTEINS 
gm 
MACLAGAN UNITS 
SERUM BILIRUBIN > x 
mg./|00 mi. 
*——* 30 MINUTES 
60 a 
BROMSULPHALEIN 
NO 
CLINICAL JAUNDICE + 
0 10 20 30 40 50 7 
DAYS 
Fic. 1.—Serial observations of serum cholinesterase activity and other liver function tests in 


patient G. S. ill with acute infectious hepatitis 


mild 


MEASUREMENT OF 


‘se 3. Acute Infectious Hepatitis. D.G. 
adinitted because of anorexia, malaise. 
nausea, and feverish sensations of 10 
vs duration. He reported an onset ot 
undic days before admission. On physi- 
evunination he was deeply icteric, ‘his 
r was felt 2 finger-breadths below the 
fht costal margin and his spleen was felt 


er-breadth below the left costal margin, 


iti 


SERUM ¢ 


14: 


HOLINESTERASE ACTIVITY ) 


Liver fuction tests were interpreted as 
showing considerable impairment of function 
(See Table 3). The symptoms subsided com- 
pletely during the next 4 days, and jaundice 
cleared during the next 3 weeks, by which 
time the liver and spleen were no longer pal- 
pable. The liver function tests indicated pro- 
3% weeks after 


gressive improvement, though 3 
admission they were not yet normal. Serum 


1410 
x 
> j Fat 
> 0804 / x 4 
: y+ DAYS 
x 1» 
Zz 
050 
= 
040 
x 
W 
030 
x---x E.P ¢ ACUTE INFECTIOUS HEPATITIS 
e “DG 
020 
6OGS 
¢ HOMOLOGOUS SERUM JAUNDICE 
0.10 AW. 
+--+H.R. ACUTE TOXIC HEPATITIS 
10 20 40 be 60 70 80 90 
DAYS OF STUDY 
lic. 2.—Serial observations of serum cholinesterase activity in seven patients ill with acute 
hepatitis. 
PABLE 2.—PATIENT 2 (E.P., ACUTE INFECTIOUS HEPATITIS 
Hour 
Thy l Prothrombin Urine tlkaline Serum 
Cephal Time Urohi Ph Cholin 
Fleceulat Turbidity linogen phatase sterane 
( Muclagan } Retention Pat tr Ehrlich Bodansky Iefirity 
Unit n ne Units Units pl 
S4 2 5.6 13 
53 
2.7 S| 0 21.2 19.8 2.116 4.3 59 
10 10 7 19.4 0 2904 3.6 9) 
2 7 17.5 16.0 15.1 0.646 1.01 
1.00 
l, 2 14.0 15.1 4.1 1.01 
0 0 1 13.2 15.1 0.211 2.6 1.01 
0 0 9 15.0 17.1 0.432 3.0 1.06 
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cholinesterase activity rose steadily from 0.45 
to 0.76 (Fig. 2). Unfortunately he discharged 
himself from the hospital and was lost from 
the study. 

Case 4. Homologous Serum Jaundice. G.S. 
was admitted to the Dermatologic ward crip 
pled by chronic ulcers of the leg. These were 
treated by and skin grafting. He 
received blood transfusions. About 
8 weeks after the last transfusion the patient 
suddenly de veloped 
light colored stools. He noted mild anorexia 
but felt well. During the next 
week the jaundice deepened. Except for the 
icterus there were no abnormal physical signs 
his patient came under our observation 3 
weeks after the onset of jaundice He had no 


excision 
Seve ral 


jaundice and _ passed 


otherwise 


complaints at this time, and, except for 
intense icterus physical examination was 
negative Liver function tests were inte1 


preted as showing considerable hepatocel 


VORHAUS, SCUDAMORE, KARK: 


gressive improvement during the first four 
weeks, then demonstrated a mild relapse 
which lasted for 3 weeks, after which the 
jaundice cleared. Liver function tests, how 


ever, did not become completely normal for 
another weeks Che cholinesterase 
activity reflected the illness by climbing from 


0.60 to 0.98 during the first 4 weeks, then 
dropped to O.86 during the re lapse and 
finally rose to 1.08 (Fig. 2 Fig. 1 shows 
graphically the changes in this patient s 
serum cholinesterase activity as compared 


with other liver function tests 


Case 5. Homologous Serum Jaundice. V.S 
was admitted because of abdominal cramps 
nausea, occasional vomiting, and marked 
anorexia of 10 days’ duration. She had been 


jaundiced for 5 days. Six weeks prior to the 


onset of symptoms she had received 2 blood 
transfusions during an 


of a evstocel 


operation for repal 


Physical examination revealed 


lular dystunction (see Table 4 During the deep icterus and an enlarged liver palpable 
next 4 weeks the jaundice cleared progres- 3) 6finger-breadths below the right costal 
sively until it was quite faint, but then the margin. Liver function tests were interpreted 
rate of improvement slowed, and another 5 as showing a considerable degree of liver 
weeks elapsed before icterus completely damage see Table 5 Phe patient s clinical 
cleared. Liver function tests reflected pro course was one of stead improvement during 
rABLI PATIENT DG ACUTE INFECTIOUS HEPATITIS 
H 
Protl 
( } 7 / ( 
7 RS] 
{ ( } Retent ( Let 
ly i 
0 
9 ( 1 7 ‘ 
rABLI PATIENT 4 (G.S.) HOMOLOGOUS SERUM JAUNDICI 
Th H 
{ 
I ( ha 7 1 Ur ] ( ( 
( slat hid B.S J lir 
V acl n F nt ( tet 
Unit lation i 
1, 6.0 G3 
ay 
6.2 2 0.45 1.42 0 6 0 15.8 14.9 0.49 1.0S 


Date 
D 

1/4 

$/1] 
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the first week, with complete subsidence of 
syinptoms The jaundice diminished steadily 
during the first 3 weeks, then deepened for a 
few days, and finally cleared completely 
the next week. Liver function tests 
reflected steady improvement during the first 
} weeks, but in the fourth showed increased 
impairment of function. Subsequently they 
returned toward normal values. In the 7th 
week of illness they again regressed. During 
the Sth week they became completely normal. 
Ihe serum cholinesterase activity fell during 
the Ist week from 0.71 to 0.65, rose to 0.96 
in the week, fell again to 0.86 at the 
time of the Ist relapse, then climbed to 1.04 
in the 7th week, dropped to 0.98, and finally 


iched 2). 


during 


rd 


ig. These 
mild relapses, 
clinical and the sub-clinical. 

Homologous Serum Jaundice. 
\. W. was admitted to the Orthopedic serv- 


1.04 on discharge (F 
changes indicated nicely the 2 
the Ist 
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moderate degree of impairment (see Table 
6). Clinically, the patient's symptoms sub- 
sided during the next 2 weeks. Jaundice 
cleared slowly in 5 weeks; at which time the 
patient "asymptomatic. She discharged 
herself and was lost from the study. Liver 
function tests indicated progressive improve- 
ment, though they did not reach completely 
normal values. Serum cholinesterase activity 
rose steadily from 0.47 to 0.98 (Fig. 2). 
Case 7. Acute “Toxic” Hepatitis. Patient 
H.R., an alcoholic, was admitted because of 
anorexia, weight loss, and mild edema which 
appeared suddenly. There was minimal 
icterus, and an enlarged tender liver. Liver 
function tests were interpreted as showing a 
moderate degree of impaired function (See 
Table 7). A diagnosis of acute “toxic” hepatitis 
was entertained and the patient was treated 
in the hospital for 64 days. Clinically the 
patient's improvement was slow but after 6 


was 


ice for a reconstruction of her left femur. weeks he was asymptomatic, free of edema 
\t operation she received 3 blood trans- and jaundice and apparently well. During the 
fusions. ‘Two months later she developed _ first few weeks all liver function tests returned 
morexia, malaise, and nausea. Two days — to normal but in the 6th and 8th weeks again 


Physical examina- 
for Liver 
function tests were interpreted as showing a 


later 


tron 


jaundice app ared 


negative exce pt icterus. 


showed slight abnormalities. During his stay 
in the hospital serum cholinesterase activity, 
which was 0.35 on admission, rose rapidly 


rABLI PATIENT 5 HOMOLOGOUS SERUM JAUNDICE 
Thymol Hour 

Prothr Trine ilkaline Serum 
( h Tur Tu U rob Phos Cholesterol Cholin- 
{ ( Floeculation bidity B.S J linogen phatase - esterase 
Vaclagan Flo Retention uw Cont Ehrlich Bodansky Total Ester Ietirity 
Units lation Units Units gm./100 ml “poll hr 

Tow 

( ' much 6.2 219 15 

bile 

0 { ‘ tio 

67 

su 

Su 

“ » 7 7 241 INO 1.00 

1.04 

0.20 0.80 0 21 IS 7 0.272 1a Os 

1.06 

j 0 12 l 27 8 oN 0 434 1.01 

1.06 
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PABLE 6. PATIENT 6 (A.W. HOMOLOGOUS SERUM JAUNDICE 
Thy mol ’ Hour 

Prothrombin Urine Alkaline Serum 
B } Cephalin Tur Time Urohi- Phos- Cholesterol Cholin- 
{ ( Floceulation bidity BSP linogen phatase esterase 
o Maclagan Floceu Retention Patient Control Ehrlich Bodansky Total Ester Activity 
Units lation seconds Units Units gm./100 ml “pH hr 

1.7 $3 8914.5 4 35.0 16.1 14.4 7.2 

59 

7 11} 3 1 2.730 340 253 59 

2 61 

2 l 15.3 0.4038 28S 205 66 

7 0 7.0 27 15.8 16.0 2909 $9 S05 315 79 

9 91 l, 7.0 l, 17.5 13.0 14.9 0.206 2.2 395 305 
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first 2 weeks to about 0.70: 
atter it continued to ris« 


there- 
slowly, dipping but 
6th and Sth weeks. When the 
patient Was discharged it had reached 0.75 
During the 110 davs he was followed at 
monthly intervals as an out-patient. Although 
he was in apparent 


during the 
slightly in the 
next 


good health this whol 
time, and appeared about the same clinically 
serum cholinesterase activity continued to ris 
until it reached 0.93, indicating that further 
improvement in hepatocellular function had 
Fig. 2 


OCCUTITE d 


Discussion. In all but one of the pa- 
tients studied, the serum cholinesterase 
activity the lower 
limits of the normal range at the onset 
ot the 
there was a sharp rise in serum cholin- 
(See 


was well below 


illness and. in everv instance 


esterase activity during recovery 


rABLI PATIENT H 


Fig. 2). When compared with the 10 
other 
ried 


function tests which were 
out, the 


activity reflected the patient’s chang- 


car- 
serum cholinesterase 
and with 
greater uniformity and regularity than 
any other test (see Tables 1 through 


ing condition sensitively 


7). Four patients showed evidence of 
mild remissions during the course of 
their recovery, and in every case the 
serum cholinesterase activity dropped 
temporarily during the relapse. In each 
mild, 
in 


instance remissions were and 


were sub-clinical nature. 
occurring during convalescence at a 


generally 


time when patients were asymptomatic. 
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In each instance the relapse was _ re- 
flected by all. of 


the other 10 liver function tests which 


some, but never by 


were carried out. Aside from the serum 


cholinesterase activitv the only other 
measurements which seemed to reflect 
remissions regularly were the serum 


albumin and globulin values. Curiously 
enough, the alterations in these serum 
components appeared to lag behind th 
movements observed in the serum 
cholinesterase activity 

The explanation for the depression 
of serum cholinesterase activity in dis- 
ease of the liver has been clarified by a 
number of investigators who have dem 


onstrated the hepatic origin of serum 


PONTO HEPATITIS 


cholinesterase production It has been 
shown that in the presence of induced 
or naturally occurring hepatocellular 
the ot 
cholinesterase protein is quantitatively 
diminished. reflected in the 
blood the level of 


serum cholinesterase activitv. As hepa- 


disturbances svnthesis serum 
This is 
bv a lowering of 


tocellular disturbance subsides, serum 
the blood' 
The present authors have re- 

these In 
the 


value of serial measurements of serum 


cholinesterase increases in 


12.28.30 


viewed studies elsewhere® 


addition, they have demonstrated 


cholinesterase activity in the manage- 
ment oft patients ill with chronic liver 


Dn. ACUTE 
{ } Vv } } { 
) i 
} 
New 
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disease, and the usefulness, simplicity 
and accuracy of Michel's electrome tric 
method for its determination. The re- 
sults presented here suggest that meas- 
urements of serum cholinesterase activ- 
itv by Michel's technique 


value 


ra} 


ire of equal 
to the physician when the liver 


is damaged by 


an acute process and 
changes in the status of hepatocellular 
function 


are occurring relatively rap- 
idly 
Several investigators have stressed 
the frequency of mild, sub-clinical 
missions in the course of recovery of 
patients ill with acute disease of the 
liver Many others have em- 
phasized the necessitv for continued 
bed rest. for persistence with 
dietary therapy, until the disease 


process has completely resolved. Since 
the majority of mild remissions during 


recovery trom acute liver disease 


are 
sub-clinical, the phy sician must de spend 
upon 


laboratorv tests to help him 


decide when to allow his patient to 
to life. The ot 
the study presented in this paper sug- 
that the 


serum cholinesterase 


return 


active results 


gest serial determinations of 


indicate 
the occurrence of mild relapses with 


activity 
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great sensitivity and uniformity. 

Summary. Serial determinations of 
serum cholinesterase activity were per- 
formed on blood from 7 patients ill 
with acute liver disease. 

Fluctuations in serum cholinesterase 
activity were compared with changes 


in 10 commonly used liver function 
tests, which were also used to study 
the patients. 


Initially cholinesterase activity was 
depressed in all patients. As hepatocel- 
lular disturbance subsided, serum cho- 
linesterase increased in the blood, and 
stabilized at normal levels when the 
patients were well. 

During the 


one 


course of convalescence 
or more mild remissions occurred 
in 4 of the patients. These were, for 
the most part, not obvious clinically. 
Each remission was reflected by a drop 
in serum cholinesterase activity. 
None of the other liver function tests 
mirrored the 
as uniformly, 


of convalescence 
as regularly, as did 
mMmcasureme nts of serum choline sterase 
activity. 

We should like to thank Dr. Robert W. 
Keeton for permission to study patients on the 


wards of the Research and Educational Hos- 
pitals, University of Illinois. 


course 
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STREPTOMYCIN PARA-AMINOSALICYLATE AND STREPTOMYCIN 
RESISTANT TUBERCLE BACILLI* 


By JOHN D. Apcockx, M.D.., 


W. F. 


WALTER 


FIDLer, 


A. MEIER, 


M.D. 
M.D. 


AND 


Cora R. Owen, Ph.D. 


ANN ARBOR, 


Krom the Department of Internal Medicine, 
State 


STREPTOMYCIN para-aminosalicylate 
was considered to be suitable for clini- 
cal trial on an experimental basis by 
reason of its effect in mouse tubercu- 
losis® intramuscular in- 
jection in human subjects, it afforded 
levels of para-aminosalicylate which, 
though transient, were well above the 
of the tubercle 
of course, several 
pertinent questions regarding the clini- 
this material. Aside from 
relating to its clinical effective- 
ness, the most important question is 
whether this compound will provide a 
reduction in the rate and incidence of 
to streptomycin 
the use of oral 
acid (PAS) in 
conjunction with parenteral strepto- 
mvcin®, The present communication is 
concerned entirely with the effect of 
streptomycin para- aminosalicvlate on 
the emergence of stre ptomycin resist- 
ant organisms in clinical material. Al- 
though the study as planned is not 
complete, the uniformity of the results 


and since, on 


in” vitro. sensitivity 


bacillus'. There are, 
cal use of 


those 


bacterial resistance 
occurs with 


para-amine salicevlic 


such as 


obtained thus far justifies this early 
re port. 
Material and Methods. Patients with ad- 


vanced tuberculosis were selected for therapy 
since they might be expected to continue to 


University Hospital, 
Sanatorium, 


MICHIGAN 


Ann Arbor, and the Michigan 


Howell, Michigan) 
shed bacilli throughout the 120 days of 
study. In all patients sizable cavities were 


present and in many the disease was exten- 
sive. The majority of the patients were very 
ill and had digestive symptoms and loss of 
weight which the avoidance of oral 
PAS desirable; 12 such patients were in- 
cluded in the study, none of whom had 
received streptomycin or PAS previously. 
Streptomycin para-aminosalicylate was ad- 
ministered by intramuscular injection twice 


made 


daily. Each injection contained the equiva- 
lent of 0.5 gm. of streptomycin (0.4 gm. 
PAS). Tubercle bacilli were isolated from 
sputum and, or, gastric contents on Petra- 
gnanis medium. The sensitivities of strains 
obtained before and at intervals during 
therapy were determined both in Dubos 


liquid medium* 
Streptomycin 


and Herrold egg yolk agar*. 
added to each type of 
medium in the following concentrations: O 
(control), 1.0, 5.0, 10, 20 and 100 ug. per 
ml. of medium; in a few insti inces the steps 
in egg yolk agar were altered. The lowest 
concentration of streptomycin which gave 
complete inhibition of growth (no colonies or 
gross turbidity) after 14 days of incubation 
was considered to be the sensitivity of the 
strain under study. The sensitivities to PAS 
were determined in similar fashion using 
egg yolk agar alone. 


was 


Results. It has been customary to 
classify as resistant those strains of 


tubercle bacilli capable of growing in 
Dubos liquid tween-albumin medium 
containing streptomycin in concentra- 
tions of 10 or more »g. per ml. of 


* This investigation was supported, in part, by a grant from the Division of Rese earch Grants 
and Fellowships of the National Institutes of Health, U. S. Public Health Service. 
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medium. In this test the end-point is 
ordinarily quite sharply defined. Using 
solid media, on the other hand, there 
is a spread of concentrations giving 
partial inhibition when compared with 
the amount of growth on the control 
plate, the number of colonies decreas- 
ing as the concentration of streptomy- 
ot 


communication, 


increases. For sim- 
plicity, this the 
end-point has been designated as that 
concentration total 


pression of growth, and strains were 


cin purposes 


in 


which gives sup- 


considered to be significantly resistant 


when any appreciable amount of 
growth appeared on plates containing 
streptomycin in concentrations of LOO 
ug. per ml. of medium. Under this 


arbitrary svstem of classification there 
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was reasonably close agreemeiut be 
9 


tween the 2 methods as to the time 
at which resistance developed im 2 
given patient. The data presentty 


available on each of the 12 patients are 


given in Table I. Although completed 


data are available on only ' of the 
patients, a significant increase in 
resistance of the infecting organisms 


has been demonstrated in 10 (83%), and 
in 6 (50%) this had occurred by the 45th 
day of therapy. There has been no 
ot 
resistance to PAS in these studies. 
Comment. The patients selected for 
therapy all represent the type of dis- 


clear-cut demonstration increasing 


ease in which bacterial resistance may 
he expected to develop early and uni- 
formly during treatment with strepto- 


FABLE 1 THE STREPTOMYCIN SENSITIVITY OF TUBERCLE BACILLI ISOLATED 
FROM 12 PATIENTS TREATED WITH STREPTOMYCIN PARA-AMINOSALICYLATE 
Sensitivity” nl 
Pt Pre 
Ve Medi therapy days days day Toxicity 
l Dubos 1.0 5.0 100.0 -100.0 Slight vertigo 
Herrold 20.0 100.0 100.0 100.0 
2 Dubos 100.0 100.0 1000 None 
Herrold 5.0 100.0 100.0 100_0 
> Dubos 1.0 1.0 5.0 100.0 Slight itching 
Herrold 5.0 5.0 5.0 100.0 Relief with Ben 
adryl 
} Dubos 1.0 5.0 100.0 100.0 None 
Herrold 5.0 100.0 100.0 100 0 
5 Dubos 1.0 5.0 100.0 100.0 None 
Herrold 5.0 100.0 100.0 i000 
6 Dubos 1.0 100.0 Severe exfoliative 
dermatitis 
Herrold 10.0 >100.0 Discontinued at 30 
days 
7 Dubos 5.0 5.0 5.0 None 
Herrold 100.0 100.0 100.0 
8 Dubos 1.0 N..D.** Slight vertigo 
Herrold 10.0 > 50.0 
9 Dubos 1.0 100.0 None 
Herrold 5.0 100.0 
10 Dubos 1.0 1.0 100.0 None 
Herrold 10.0 100.0 100.0 
1] Dubos N.D.** 100.0 Severe exfoliative 
dermatitis 
Herrold 12.5 N.D.** Discontinued at 29 
days 
12 Dubos N >.** 1 0 Converted None 
Herrold 12.5 100.0 sputum 


Sensitivity —lowest concentration of streptomy 
on Herrold or gross turbidity in Dubos medium 
and 100 ug. per ml. of medium. 


Not done 


* 


cin giving complete inhibition of growth (no colonies 
Concentrations employed were 1.0, 5.0, 10.0, 20.0 


STREPTOMYCIN PARA. AMINOSALICYLATE 


mycin alone?"*, Although it has been 
clearly demonstrated that large doses 
of PAS, given orally in) conjunction 
with parenteral streptomycin, will de- 
the rate of ap- 
pearance of resistant strains>, there has 


crease incidence and 
so far been no exact differentiation in 
the tvpes of disease represented. There 
is still a significant incidence of resist- 
ance reported on combined therapy* 
and it is likely that it is highest in 
patients with advanced cavitation and 
caseation. It cannot, therefore, be 
stated with certainty that the rapid 
accumulation of resistant organisms in 
the patients here reported would not 
also have occurred if they had received 
large doses of oral PAS plus parenteral 
streptomycin. It is true that a 
single dosage schedule was explored. 
Nevertheless, ap- 
peared as promptly as could have been 
expected under any circumstances and 
one can state with certainty that strep- 
tomycin para-aminosalicylate had no 
delaving effect on resistance this 


also 


resistant organisms 


group of patients. 

In spite of the relatively rapid devel- 
opment of resistance and the fact that 
the patients were all in the near hope- 
there 
whom remarkable clinical and roent- 
ographic improvement took place. In 
the event that it seems desirable to ex- 


less class. were 3 patients in 


15] 


plore further the clinical effectiveness 
of this material, it is the opinion of 
the present authors that oral PAS in 
the usual dosage should be added. The 
occurrence of 2 
toliative 


cases of severe ex- 
dermatitis in such a_ small 
series is certainly alarming, although 
it could be no more than coincidence. 


Conclusions. There is, at present, con- 
siderable effort being expended toward 
the development of methods for delay- 
ing the accumulation of streptomycin 
resistant organisms in patients with 
pulmonary tuberculosis. The present 
study that decisive in- 
formation may be obtained with rela- 
tively small groups of patients which 
have been selected for this specific 
purpose. Statistical analyses of resist- 
ance data obtained from large studies 
should be accompanied by detailed 
information as to the tvpes of disease 
represented. 


demonstrates 


Streptomycin para-aminosalicvlate was 
administered to a series of 12 patients 
with far advanced pulmonary tuber- 
culosis. The incidence and rate of ap- 
pearance of streptomycin resistant 
strains of tubercle bacilli was such that 
it is concluded that the material is in- 
effective in delaving the accumulation 
advanced 


of resistant organisms in 


pulmonary disease. 


Phe authors wish to acknowledge the valuable technical assistance given by Miss Reubena 


Rabezzana and Miss June Teachout. 
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COLD AGGLUTININS. VIL TESTS FOR COLD ISOHEMAGGLUTININS 
IN PNEUMONIA AND OTHER ACUTE RESPIRATORY INFECTIONS 
OVER A FOUR-YEAR PERIOD 


By MAXWELL FINLAND, M.D. 
ASSOCIATE PROFESSOR OF MEDICINI 


AND 


\Miitprep W. Barnes, M.S. 


RESEARCH 


ASSISTANT 


BOSTON, MASSACHUSETTS 


From the Thorndike Memorial Laboratory. 2nd and 4th Medical Services (Harvard), Boston 
City Hospital, and the Department of Medicine, Harvard Medical School 


FOLLOWING the demonstration bv 
Peterson, Ham and Finland'®, and bv 
Turner’ that cold agglutinins develop 
with considerable frequency in patients 
with primary atypical pneumonia, tests 
for cold agglutinins have been carried 
out as an aid in the differential diag- 
nosis of acute respiratory infections in 
many clinical laboratories. Because of 
differences in the types of clinical cases 
available in various hospitals, in the 
manner in which the cases are studied 
and in the methods of carrving out 
and interpreting the laboratory. tests. 
widely divergent results have been re- 
ported. The conclusions drawn by dif- 
ferent workers as to the diagnostic sig- 
nificance of cold agglutinins in the 
pneumonias has, therefore, varied con- 
siderably. The findings in a large num- 
ber of cases collected from various au- 
thors have been summarized by Hors- 
fall’: the literature on the so-called 
viral pneumonias was reviewed by Rei- 
mann!!, and critical reviews on cold 
agglutinins were presented by Stats 
and Wasserman! and in a recent thesis 
by Savonen"’, 

The results of cold agglutinin tests 
carried out in this laboratory in cases 
of pneumonia and in many other dis- 
eases have been reported earlier by 
Finland and his co-workers‘. Since the 
time when these results were reported, 
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similar tests have been carried out by 
uniform methods in cases of atypical 
pneumonia and other acute respiratory 
infections. A limited analvsis of the 
results obtained during the 4-vear 
period ending June 30, 1950. is pre- 
sented in this paper 

Materials and Methods. Patients. All of the 
patients included in this study had signs and 
symptoms of acute respiratory infections with 
varving amounts of tracheobronchial and 
pulmonary involvement. In most of the cases 
multiple specimens of blood were obtained 


‘the first one during the acute febrile phas 


of the illness and at least one more in conval 
escence, a week or more itter the first one. In 
some patients, however, a single specimen 


was accepted, provided that it was obtained 
during or soon after the middle of — th 
29nd week of the illness. The great ma 
jority of the patients were on the Medical 
adult) wards of the Boston City Hospital 
but a number of infants and children from 
the Pediatric Service and some adults who 
were treated at other nearby hospit ils are 
also included. 

Tests for Cold Agglutinins. The method 
was a modification of that used in the previ 
ous studiest. The venous bloods were usually 
kept a few hours at room temperature and 
the serum separated after centrifugation 
Bloods which had been ke pt in a refrigerator 
were heated at 37° C. for about an hour 
before the serum was separated. Special care 
was taken to avoid inclusion of cells in the 
separated serum. Blood for the cells used in 
the tests was obtained at about 1 to 2 week 
intervals from the sam Group QO donors 
among the laboratory staff. The latter blood 


| 

\ 

|| 


FINLAND, BARNES: 
was taken under sterile conditions into an 
jual volume of Alsever’s Solution No. IT”. 
Phe required amount of blood for each test 
was removed, the cells washed 3. times in 
saline and a 1% suspension of the packed 
washed erythrocytes was then made up in 
physiological sodium chloride solution. 

Serial 2-fold dilutions of serum, from 1:5 
were made with saline in 0.5 ml. amounts in 
100 x 10 mm. tubes. An equal volume of 
the washed suspension of erythrocytes 
then added; the tubes were shaken thoroughly 
ind stored overnight in a refrigerator at 5 
( Individual racks were then removed, the 
tubes rapidly inverted 3 times and the pres- 
ence of lutination recorded. On warm 
lay the racks were immersed in an_ ice 
bath bet the tubes were read. The. titer 
was taken as. the reciprocal of the greatest 
nal dilution of serum that gave agglutination 
vhich was readily seen without magnification 
r special lighting. Tests were considered pos 

ve if 1 iwelutination (grossly granular 
lumps was seen in a titer of 20 or higher 

r led that 1) floceular agglutination (24 

1 was obtained in a dilution of 1:10 

r highe id 2) all agglutination was com- 

letely dispersed after warming at 37° C 


a total of 756 
patients were tested during the f-vear 
1946, to June 30, 
1950. Multiple specimens, obtained dur- 


Results. Serums from 


period from July 1, 


rABLE 1. OCCURRENCE OF 


SIGNIFICANT 
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ing the acute disease and early in con- 
valescence, were available in 616 of 
the patients while only a single speci- 
men, obtained during or after the mid- 
dle of the 2nd week of the illness, was 
available in the remaining 140 patients. 
Significant titers of cold agglutinins 
were demonstrated in about the same 
proportion of each of these 2 groups 
of patients, as shown in Table 1. The 
positive results of these 2 groups are, 
therefore, considered together in the 
analyses which follow. 

( ‘omparison of Three Groups of Cases. 
The patients studied included 41 in- 
fants and children under 12 vears old 
and 39 adults who were treated at 
other hospitals. The remaining 676 pa- 
tients were all treated on the adult 
medical wards of the Boston City Hos- 
pital. The results in these 3 groups are 
shown in Table 2. Significant titers 
were 3 times as frequent among the 
children the patients 
treated they were 
among the adult medical patients in 
this hospital. A study of the clinical 
data in these cases indicates that the 


and among 


elsewhere as 


TITERS OF COLD AGGLUTININS IN 


PATIENTS WITH ACUTE RESPIRATORY INFECTIONS FROM WHOM MULTIPLE SPECI 


MENS OF SERUM WERE OBTAINED 
LESCENCE 
DURING CONVALESCENCE 


Vo. of 

Serums Tested Patients 
Multiple 616 
Single 140 
All Cases 756 


DURING THE ACUTE DISEASE AND IN CONVA- 
AND IN THOSE IN: WHOM ONLY 


A SINGLE SPECIMEN WAS AVAILABLE 


No. 

Positire* Positive 
146 23.7 
24.3 
ISO 23.8 


* Titers of 20 or higher 


rABLE 2 


OCCURRENCE OF SIGNIFICANT TITERS OF COLD AGGLUTININS 


IN THREE GROUPS OF PATIENTS 


Nource of Pati nts 


B.C. HL. Adult Wards 
B.C. H., Infants & Children 
Adults, not in B. C. H.* 


Totals 


No. No a) 
Tested Positiret Positive 
676 138 20 
+1 24 59 
9 23 59 
756 180 24 


* Treated at home or in other hospitals. 


+ Titers of 20 or higher. 
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first 2 groups are composed almost 
entirely of patients in whom the diag- 
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nosis ot primary atypical pneumonia 


was justified on the basis of the clin- 
ical, Roentgen ray and other labora- 
tory findings, while the latter group is 


LD 


\faximum 


composed of 


T 
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patients 


iters 


rABLI DISTRIBUTION OF MAXIMUM TITERS OF COLD AGE 
Vari un Vo of 
Tite Patients 
20 10 (2 6 (6 
HO 18 (4 10 (12 
$35 (7 19 (21 
160 17 (12 26 (S35 
20) $ 16 
640 25 (6 14(18 
1280 11 6 
560 2 
120 2 l 
Potals 180 (34 100 (100 
Reciprocal of final serum dilution 
Numbers of cases in which only single specimens were available are shown i 
rABLE 4 ANNUAL AND SEASONAL DISTRIBUTION OF SIGNIFI 
OF COLD AGGLUTININS 
Patient Ni 
Yea Vont) Tested Posit Pi 
1946-47 July—Sept 19 8 42 
Oct.—Der 22 7 $2 
Jan.—March Sl 10 32 
April-June l 1S 
Entire Year 80 Jt 
1947-48 July sept 
Oct. Dec 61 16 6 
Jan.—March 50 6 
April-June 24 l 
Entire Year 177 8 16 
1948-49 July Sept 22 § 28 
Oct.—Der 28 
Jan.—March 125 27 22 
April-June t+ 6 14 
Entire Year 71 66 
1949-50 July—-Sept 58 13 23 
Oct.—Dee 62 29) +7 
Jan.—March 73 13 18 
April-June 5 14 
Entire Year 228 60 
+ vears: July—Sept 141 34 24 
July 1946 Oct —Dee. 225 80 35 
June 1950 Jan.—March 79 53 19 
April—June 111 13 12 
Total 756 180 24 


with a 
variety of acute respiratory infections. 
The highest titers 
obtained in patients from whom mul- 


ANT 


wide 


tiple specimens were available and the 
positive titers in those who provided 


rININS 


ntheses 


= 
pos 
bet 
wh 
po 
the 
tie 
the 
wl 
ot 
a 
t 
| 
t 
I 
t 
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only late specimens are shown in Table 

Three-fourths of all the patients with 
slilive tests attained a titer ranging 
between SO and 640. A somewhat 
higher proportion of the patients from 
whom only a single specimen was 
available ($2% of the 34 patients with 
positive tests) achieved a titer within 
the same range. 

Annual and Seasonal Occurrence of 
Cold Agglutinins. The number of pa- 
tients studied in each season during 
the 4-year period and the number 
whose serum vielded significant titers 
of cold agglutinins are shown in Table 
1. In each of the 4 vears the highest 


PABLE 5 


OCCURRENCE OF SIGNIFICANT 
28 PATIENTS WITH ACUTE RESPIRATORY TRACT 


COLD AGGLUTININS loo 


encountered more fre- 
quently during 1946-47 and in a smaller 
proportion of the cases during 1947-48. 
It is of interest that a sharp drop in in- 
cidence of significant cold agglutinin 
titers was previously noted during the 
winter of 1943-44 and was associated 
with the widespread occurrence of in- 
Muenza Viral infection during that 
winter**. Similar, though probably less 
extensive, outbreaks of influenza viral 
infections occurred in this vicinity in 
the latter part of 3 of the 4 winters cov- 
ered in the present study, namely dur- 
ing March of 1947, 1949 and 1950; no 
influenza outbreak was recognized dur- 


tinins were 


TITERS OF COLD AGGLUTININS AMONG 
INFECTIONS 


No. of No wh 
Diagnosis Patients Positive Positive 

Primary Atypical Pneumonia 32 79 
Possible or Probable Primary Atypical Pneu- 

monia with Other Complicating Conditions* 9 9 100 

Pneumococcal Pneumonia 22 2 9 

Bacterial Pheumonia, Not Pneumococcal 13 0 0 
Pneumonia, Probably Bacterial, Etiology 

not determined] 0 0 

Proved Influenza Viral Infection Is 0 0 
Undifferentiated Acute Respiratory Discase 

with Tracheobronchitis 10 0 

All Cases 123 1 33 


Pulmonary 


infarets, 2; chronic bronchopulmonary infection, 2; proved influenza and pneumo- 
coccal pneumonia, 1; pneumococcal bronchopneumonia and eosinophilia 


Loefler’s), 1; infectious 


mononucleosis with extensive pneumonitis, 3 post-operative atelectasis, 1; and Raynaud's disease, 1. 
2 of these are also included among the 9 preceding cases. 


8S lobar, and 5 bron hopneumonia. 


incidence of patients developing cold 


agglutinins was encountered during 
the autumn months; the next highest 
proportion of patients with positive 
tests was observed during the summer 
months, but a similar or only slightly 
smaller proportion of those encoun- 
tered during the winter had significant 
titers. The lowest incidence of patients 
with cold agglutinins was seen during 
the months of the spring. A similar sea- 
sonal distribution was noted previously 
in this clinic® and elsewhere’. 

\ similar proportion of cases yielded 
positive results during the 2 years 
1948-49 and 1949-50, but cold agglu- 


ing the first half of 1948 when the 
lowest incidence of positive cold agglu- 
tinin titers was obtained. 

Clinical Significance of Cold Agglu- 
tinins. Not all of the patients whose 
serums were tested for cold agglutinins 
during this 4-vear period were studie d 
in sufficient detail to permit definitive 
diagnostic classification of their dis- 
ease. A group of 123 patients in whom 
extensive clinical and_ laboratory 
studies, including tests for cold ag- 
glutinins, were carried out was, there- 
fore, chosen for analysis. These cases 
were studied in 1948-49 during the 
course of investigations on the use of 


de 
ns. 
ul- 
he 
ed 
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aureomycin in all types of acute in- 


fections involving the lower respira- 


tory tract. The observations in each of 
these patients were begun during the 
acute febrile stage of the illness. The 


details concerning these cases have 
been presented elsewhere! The oc- 
currence of significant titers of cold 


agglutinins in the different diagnostic 
categories represented in this group 
of patients is shown in Table 5. 

Among the 123 patients, 41 (33% 
had significant titers of cold ageglu 
tinins. Of the 41 patients with cold 
agglutinins 32 (78%) clinical. 
Roentgen-ray and laboratory findings 
which were characteristic of uncom 
plicated primary atypical pneumonia. 
The remaining 9 patients all had find- 
ings consistent with those of primary 
atypical pneumonia, but in each in 
stance there was evidence of 
other complicating conditions as noted 
in the table. The titers of cold agglu- 
tinins in these 9 cases were in the same 
general range as those of the remain- 
ing cases, except in the patient with 
Raynaud's disease who had an unusu- 
ally high titer throughout the period 
of observation®?. There were only 8 pa- 
tients who had uncomplicated primary 
atypical pneumonia in whose serum 
significant titers of cold agglutinins 
were not demonstrated. In none of the 
remaining 74 patients was a_ positive 
titer obtained; they included various 
types of bacterial pneumonia and in- 
fluenza viral infections and some cases 
of tracheobronchitis and pneumonia in 
which the etiology could not be estab- 
lished. 

In this group of 123 patients with 
acute respiratory tract  intections, 
therefore, it could be said that 1) the 
great majority of cases of uncompli- 
cated primary atypical pneumonia de- 
veloped significant titers of cold ag- 
glutinins; 2) the finding of cold agglu- 
tinins 


also 


alwavs associated 
with primary atypical pneumonia al- 
though the findings of this disease were 


was almost 
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sometimes obscured by 


complicating 
conditions; 3) patients with acute res- 
piratory infections other than primary 
atypical pneumonia failed to develop 
cold agglutinins. 

Discussion. The experiences in this 
clinic continue to corroborate the origi 
indicated that 
the cold agglutination test is of con- 
siderable 


nal observations which 


diagnostic value. Among 
cases of uncomplicated acute respira- 
torv infections the deve lopment of cold 


agglutinins is associated almost ex 


clusively with characteristic cases of 
primary atypical pneumonia. The fre 
quency with which the development 
of cold agglutinins is demonstrated in 
cases of this disease depends on many 
factors. In the experience of this labo 
ratory, the failure to obtain specimens 
at the appropriate stage of the disease 
and the improper processing ot spec 
imens of serum submitted for tests are 
the chief causes of 


among failure to 


demonstrate such 
cases provided that the tests are prop 


erly carried out and interpreted 


cold agglutinins in 


Cold agglutinins in cases of primary 
atvpical pneumonia may appear in low 
titer, thes 
may not be 


the, 
late 
In many 


mav be transient, and 


demonstrated until 
in the COUTSEe ot the disease” 
patients the first positive tests were 


not observed until the 3rd week after 


the onset of the illness or even late 
while in others the titers have already 
fallen below significant levels by that 


time. These facts may serve to « xplain 
the relatively low incidence of positive 
tests, particularly when patients ar 
not observed over an adequate period 
insufficient numbers 
the 


such observations are 


or when there are 
of observations in individual pa 
tients or when 
not made at the appropriate times. 
The titer of cold agglutinins which 
this 
study was chosen because it has corre 
lated best with the clinical data when 
the were carried out and _ inter- 
preted in the manner indicated. Finely 


was considered as significant in 


tests 


= 
= 
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granular agglutination to a titer of 20 

r higher has been observed fre que tly 
in normal serums and in various other 
diseases, without apparent significance. 
Phis, however, has not been associated 
with characteristic floccular agglutina- 
tion in the lower titers among cases of 
acute respiratory infections except in 
those of primary atypical pneumonia. 
On the other hand, when granular ag- 
glutination was not observed in early 
acute phase serums and then appeared 
for the first time later in the course of 
primary atypical pneumonia, — it has 
usually been followed by the occur- 
rence of definite floccular agglutina- 
tion in significant titers in serums ob- 
tained | to 4 days later. 

Ihe findings presented also. reflect 
the seasonal fluctuations in the occur- 
rence of primary atypical pneumonia 
which has been fairly uniform during 
the period of this study. The disease 
has been primarily one of the summer 
and autumn months with a tapering 
during the winter and a low ebb dur- 
ing the spring. This is in contrast to 
the incidence of the bacterical pneu- 
monias which begins to rise during the 
tutumn, its peak in the winter 
months, begins to drop in the spring 
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and has its low ebb during the summer 
months, 

Summary and Conclusions. The re- 
sults of tests for cold agglutinins car- 
ried out on the serums of patients with 
acute respuatory infections over a 
f-vear period ending June, 1950, have 
been summarized. Positive results were 
obtained with similar frequency in 
patients from whom a single specimen 
was obtained during convalescence and 
in those from whom specimens were 
obtained during both the acute and 
convalescent phase of the disease. With 
the method and interpretation of the 
test used in this study. significant titers 
of cold agglutinins were associated 
only with primary atypical pneumonia 
and not with other acute respiratory 
infections. 

Throughout the period of this study, 
the seasonal incidence — of primary 
atypical pneumonia, as reflected in the 
frequency with which positive tests 
for cold agglutinins was encountered, 
remained constant. The disease had a 
high incidence during the summer 
months, reached its peak during the 
autumn, dropped to or below the sum- 
mer level during the winter and had 
its lowest incidence during the months 
of the spring. 
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‘THROMBOCYTOPENIC is usu- 


ally divided into idiopathic or primary 
(Werlhof's disease) and symptomatic 
n the former, 
exception of — the 


etiology 


or secondary subgroups. | 
with the 
types’ no 


allergic 
is known. In the 
latter, the thrombocytopenia is the re- 
sult of either marrow replacement (by 
leukemia, 
endothelial or carcinoma cells, or fat, 
fibrous fie. or bone) or the 


reticulo- 

“hyper- 
activity of a diseased spleen. 
leukopenia, or both may be 
concomitantly present. 


splenic 
Anemia, 


The size of the spleen as an aid i 
differentiating primary from 
thrombocytopenic purpura is the sub- 
ject of considerable disagreement in 
the literature. Wintrobe' that 
in idiopathic thrombocytopenia the 


states 


“spleen is palpable in only about a 
third of the cases . (but) never ex- 
tends more than 1 to 2 fingerbreadths 


below the 
Fowler 


costal margin.” According to 
“the spleen may be enlarged 
but this is not constant.” Minot® 
that “the spleen may be moderately 


enlarged, particularly in the 


notes 


chronic 


type, but abnormally small spleens are 
also reported.” Cole et al. find that 
“In essential pur- 


pura, 
larged. 


the spleen is only slightly en- 
Marked e nlarge ment of the 
spleen speaks against primary thrombo- 
cytopenic purpura.” Kracke? states that 
“the spleen is not enlarged,” and ac- 
* Aided by 
+ Present address: 1313 N. 


DS 


2nd Street, 


a grant from the Wilson Laboratories, Chicago, 
Phoenix, 


Pugh'*, “the 
characteristically 
11 


cording to spleen is not 


enlarged.” Pember- 


ton'! believes that “the spleens of pa- 
tients with purpura hemorrhagica are 
his series of 57 
weight of — the 
22 « Cases 


\pparently, the 
in proportion to the 


commonly small.” In 
splenectomies, “the 
spleen was recorded in 
and 


averaged gm) 


weight increased 


duration of the disease.” In Evans and 
largest weighed 
next 10% 
that “the 


spleen is not as a rule greatly enlarged: 


Perry's? 75 cases. “the 
l pound 7 ounces and the 
concluded 


ounces, They 


sometimes it is palpable, but normally 
not.” In 6 spleens removed surgically 
by Nickerson Sunderland’, the 


average weight was 227 


and 
gm. Hertzog® 


found the average weight of 20 spleens 


from patients over 20 years of age with 
primary thrombocytopenic purpura to 
be 232 gm. In discussing criteria for 
the diagnosis of thrombocytopenic pur- 


pura, no evidence of 


Lehmann® lists 
marked splenic 
Hewlett only 
slightly enlarged spleens in 36 patie nts 
with idiopathic thrombocytopenic pur- 
pura of 92 had splenectomy. 
Wiseman et al.’* note that “the spleen 


is normally 


enlargement. Diggs 


and found normal or 


whom 


and 
than slightly increased in size. 


pormal never more 
Anv case 
in which the spleen is 


almost 


easily pi ited 


surely belongs to the sympto 
matic group. 


In 110 cases of thrombocytopenic 


Illinois 
Arizona 


SPLENOMEGALY IN THROMBOCYTOPENK 


due to 
marrow replacement) studied by us, 
the spleen was palpated in only 13 pa- 
tients. In all but one of these (Case 13, 
a boy) the thrombocvto- 
penia was found to belong to the symp- 
tomatic subgroup. The presence or 


purpura (exclusive ot those 


absence of splenomegaly was verified 


by at least 2 observers, and in most 


cases was confirmed by operation or 
autopsy. This report presents an analy- 
sis of the cases in which the spleen was 
palpably enlarged. 


-Case Reports. Case 1. G. U., a 67-year old 
female historv of intermittent 
vaginal bleeding and generalized purpura of 
and 
spontaneous ecchymoses had first occurred 12 
before, the subsiding but the 
latter reappearing at frequent intervals. She 
received parenteral liver extract weekly for 6 


white gave a 


months’ duration. Severe  epistaxes 


vears former 


vears, and admitted excessive use of salicvlates, 


barbiturates, and hair dves for 10 vears. Chole- 
cystectomy was pe rformed 25 vears previously 
and at that 


Phere was no menstrual bleeding for 20 vears. 


time a splenomegaly was noted 
Family history was not contributory. 
Physical blood 
sure 160/90, pulse 90, temperature and respi- 
moderate pallor; extensive 
ireas on the upper extremities and 


examination showed pres- 


rations normal 
purpuric 
thighs; no pigmentation of the skin; no ping- 


ueculae. The heart was enlarged, with a soft 
systolic murmur audible at its apex. Spleen 
and liver edges, firm and non-tender, were 


palpated 


15 cm. below their respective costal 
margins. Tourniquet test Rumpel Leeds) was 
strongly positive 

Laboratory data included: hemoglobin 78% 

12.1 gm red cells 3,730,000, leukoevtes 
1.700; segmented cells 70%, bands 1%; lvymiph- 
ocytes 29%: 56.000. 


Blood urea nitrogen was 10 mg., sugar 84 mg. 


thrombocytes numbered 


Prothrombin time was 16 seconds, bleeding 
time 3.5 minutes, clotting time 10 minutes. 
test and the red cell 
fragility normal. 

Uterine dilatation and curettage was_per- 
formed, revealing a hyperplastic endometrium. 
She was given 1300 millicurie hours of radium 
and discharged from the hospital 13. davs 
after admission. 

Three days later she was readmitted with 
the same comp)aints as on the first admission. 
She now had hemoglobin 73% (11.4 gm.) red 
cells 3,780,000, leukocytes, 4250; segmented 
cells 68%, bands 2%, lymphocytes 26%; mono- 
cytes 3%, metamyelocytes 1%, and 10 nucle- 


was negative 
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ated red cells per 100 leukocytes. Thrombo- 
cytes numbered 15,120. Bleeding time was in 
clotting time 12.5 
minutes, prothrombin time 15 seconds. Urin- 
revealed blood 
Stools were negative for ova and parasites. 
The marrow was moderately hypercellular, 


excess of minutes, 


alysis numerous red cells 


showed accelerated erythropoiesis, moderate 
eosinophilia, adequate numbers of megakaryo- 
cytes, numerous Gaucher cells. 

Two liters of whole blood were given, and 
splenectomy was performed with immediate 
cessation of bleeding. Transient post-operative 
pulmonary edema was readily controlled with 
digitoxin. Thrombocytes rose to 209,200 two 
days post-operatively, and she was discharged 
18 days later with hemoglobin 67% (10.4 gm.), 
red cells 3.390.000, leukocytes 26.700, seg- 
mented cells 714, eosinophils 1%, lymphocytes 
20%, monocytes 8%, and thrombocytes 366,100. 

The spleen weighed 1071 gm. Its capsule 
was smooth and showed multiple subcapsular 
hemorrhages. The cut section was brick-red 
in color with indistinct follicles. Microscopic 
sections showed the presence of Gaucher cells. 

Case 2. B. C., a 20-year old white female 
gave a history of headache and malaise 3 
weeks prior to hospital admission, followed by 
the appearance of axillary and cervical aden- 
opathy. Blood findings were diagnostic of 
infectious mononucleosis and she was treated 
with aspirin and sulfadiazine for 1 week. 
Three days prior to hospital entry, a gener- 
alized purpuric eruption appeared and_ the 
gums started to bleed. Neither the past nor 
the family history were contributory. 

Physical examination showed diffuse pur- 
puric lesions on the lips, palate, trunk, and 
extremities. The gums bled profusely. There 
was no jaundice. A firm non-tender lymph 
node measuring 1 x 2 cm. was palpable in the 
right anterior cervical triangle. The spleen 
edge, which was slightly tender, was felt 3 
cm. below the costal margin. The liver was 
not felt. Tourniquet test was positive. 

Laboratory data included: blood findings 
(on admission): hemoglobin 78% (12.1 gm), 
red cells 4,090,000 leukocytes 5450;  seg- 
mented cells 36%, bands 6%, lymphocytes 
19%, eosinophils 1%, monocytes 8%. Thrombo- 
cytes numbered 32,000. Bleeding time was 
59 minutes, clotting time 15 minutes. The 
marrow showed prominent erythropoiesis, 
increased number of megakaryocytes, mod- 
erate eosinophilia (8.4%). Kahn test and urin- 
alysis were negative. Blood urea nitrogen was 
12 mg., sugar 89 mg. Sheep cell agglutination 
was positive in 1:320 (unabsorbed) and 1:80 
(absorbed) dilutions. 

Therapy consisted of 1000 ce. whole blood, 
Rutin, and Pyribenzamine. 


ascorbic acid, 


Thirteen days after the onset of the purpura, 
117.000 and the 
examination on 


the thrombocyvtes numbered 
red cells 4,320,000. 
this day showed 


Marrow 
normal erythro-myeloid 
ratio, increased numbers of megakaryocytes, 
aud a persistent eosinophilia. The 
omegaly subsided and the patient was dis- 
charged 11 days after hospital entry. Subse- 


que nt thrombocvte 


splen- 


counts revealed normal 
values. 


R. R 


gave a history 


CASE 3 1 20 year old white female, 
of headaches, with chills and 
fever, for which she received penicillin for 
10 days during which the symptoms subsided, 
1 month prior to admission. No diagnosis was 
made. The symptoms recurred 5 days before 
entry into the hospital and were aggravated 


bv diffuse 


iting. 


ibdominal pains, nausea, and vom- 
before, a Cesarean 
had been performed at the 8th 
pregnancy 


One vear section 


month of 
because of toxemia. 
showed: blood 


Physic al examination 


pres 
sure 116/74, temperature 105.4°F orally 
pulse 120, respirations 22. Skin and _ sclera 
were moderately icteric. Liver edge was 8 
cm., spleen 5 cm below the costal margin 


both moderately tender to palpation 
Laboratory data included: hemoglobin 68% 
10.6 gm.), red cells 3,660,000, leukocvtes 
9200; segmented cells 11%, atypi il lympho 
cytes 89 thrombocvtes 70,000 
and reticulocytes 0.8%. 
Urinalysis revealed: 


numbered 


albumin. 
bile. Kahn test 
Roentgenogram of the chest 
Blood non-protein-nitrogen was 34 
mg., thymol turbidity 5.4 units, cephalin floc 
culation 0, total protein 4.4 gm., cholesterol 
150 mg., alkaline phosphatase 10.5 Bodansky 
Blood cul- 


tures showed hemolytic staphylococcus albus 


uro- 


bilinogen and Was 


negative was 


normal 


units, and icterus index 66 units 
Sheep cell agglutination test was positive in 
1:40 dilution. The moderately 
hypercellular, with increase in the number of 
ratio 1:20 
eosinophilia, extraordinary infiltra- 
tion with variably sized and shaped lympho 
cytes. 

Penicillin, 2000 cc. whole blood, and sup 
portive therapy were given. The hepatosplen- 
omegaly subsided, and the 


marrow Was 


me gakaryo¢ yvtes, ervthro-mveloid 


moderate 


urine findings 
returned to normal. Blood findings a week 
after admission were hemoglobin 82% (12.8 
gm.), red cells 4,130,000, leukocytes 4500: 


segmented cells 20%, bands 10%, lymphocytes 
62%, monocytes 8%: thrombocytes numbered 
112,800. She was discharged some days later, 
markedly improved, with the diagnosis of 
infectious mononucleosis and hepatitis. 

week 


a recurrence of symptoms. 


Second admission was necessitated 1 
later because of 


EHRLICH, SCHWARTZ: 


(emperature was LOO°F. Moderate jaundice 
was still present. Liver edge was now 3 cm 
below the costal 
margin; both were tender. A moderat 


of tenderness 


and spleen edge l cm 
umount 


Was 


elicited In the 


abdomen and upon manipul ition of the cervix 


Laboratory data included hemoglobin 70 


(10.9 gm.), red cells 3,780,000, leukocytes 
6100: St gmented cells 26 bands 17% 
lymphocytes 38% (few atypical), monocytes 
19%, thrombocytes numb red 68.000 and 


reticulocytes 2.0%. Cervical smear was neg 


ntracellular diplo 


urobilino 


ative for gram-negative 


coccl rinalvsis showed 


were 

‘lobulin >. 


gen ind ++ bile Potal p 


pl teins 
albumin .6 and 

turbidity 5.0. units cephalin floceu 

cholesterol 225 mg alkaline 

phatase 3.2 Bodanskyv units. icterus inde, a4 

and non-protein-nitrogen 26 mg 


Within 2 wee ks the t] rol thoevte vel 


thyvmol 


lation O phos 


units 


rose 
to 250.000 the janice ind hepat spleno 
megaly disappe ired nd the patient was 
finally discharged to convalesce 24 day ulter 


idmission 

Case 4. kK. a 
entered the 
large 


the second 


16 vear old white femal 


hospital be ust current 
ecchvmoses on. the 
arms for | month. Continuous vag 
ing with expulsion of clots w 


Her 


iS pre sent 


the onset of het weeks before 


Mmecnses 


diet had been deficient in citrus fruits for 
many months. The past and familv histories 
were non-contributory 

Physical examination temperature 
986° F. orally, blood pressure 120/60; marked 
pallor, diffusely scattered petechiae on th 
palate and chest, ecchymoses on the extrem 
ities. There was no. significant idenopathy 


Spleen was felt 3 cm. below the costal mat 


gin, not tender. The toun iquet test was neg 
ative 
Laboratory data included: hemo 
6.0 gm red cells 2.490.000 
5350: se gine nted cells 


ophils 44 


tlobin 39 
k 
bands 


eosin 
basophils 7 
thrombo 
000. Clotting time 


ing time 


ly mphoc 
monocytes 9 numbered 


bleed 
lot retract 


vtes 
was 5 minutes, the 
6.5 minutes. There 
Marrow 


in number of megakary 


Was no ¢ 


tion in 24 hours showed an increas 


ocvtes ndamoeba 


stool. Blood sugar 


) 


nitrogen 


histolvtica was found in the 


was 97 mg., non-protein 


cevitamic acid 0.63 mg., icterus index 1 unit 


total protein 7.3 gm. (albumin 4.3, and globu 


lin 2.9). Urinalysis, electrocardiogram, roent 


genograms of the skull, feet, and hands, and 
the intradermal turberculin test in’ 1:1000 
dilution were negative. Chest Roentgen-ra\ 
revealed a diffuse increase in pulmonary 


| 
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markings throughout both lung fields, with a 
tendency to pr ripheral nodularity. 

Recurrent « pistaxes developed and vaginal 
bleeding continued, after 
2000) cc. ~whole 
was performed. Miliary, 
areas were noted on the 
liver surface but were not biopsied. The day 
following 


bered 


hemorrhage occurred 4 days post-operatively, 


Seventeen 
and 


idimission following 
blood splenectomy 


white subcapsular 


splenectomy the thrombocvtes num- 


312. S00. A spontaneous subarachnoid 


but there was no other bleeding. Twenty-one 
days post operatively she had red cells 4,480,- 
000, hemoglobin 844% 13.1 gm.), leukocytes 
12.500; segmented cells 68%, bands 7%. 
ophils 5 basophils 1%, 


ly mphoc ytes 
7% thrombocytes 


cOsin- 
12% 


monocytes numbered 

1.008.000. She was discharged on anti-amebic 
Crapy 


Phe spleen weighed 507 It was firm, 


gray-pink nodules 


gin, 


ind showed multiple 


measuring as much as 0.4 em. in diameter) 
lotting the purplish-gray capsule. Similar 
nodules, almost replacing the pulp, were vis- 


ible on the cut surface 
was Boeck’s sarcoid 
Case 5. M. G 


ive a history of 


Histologic diagnosis 


a 70 vear old white male, 
progressive weakness, a 20 
pound weight loss, and recurrent unprovoked 
ecchvmoses on the thighs for 7 

onths prior to hospital admission. The past 
ind family 


le vs and 


histories were negative 


examination showed prominent 


ecchymoses on the lower 


extremities; spleen edge palpable 4 cm. below 


petechia ind 


the costal margin: blood pressure 210/100; 
heart and lungs normal; moderate pretibial 
pitting edema 

Laboratory data included: hemoglobin 624% 
¢g red cells 3,120,000, leukoevtes 
SSOO segmented — cells 19%, bands 19 
eosinophils lvmphocytes 42%, and mono- 
vtes 6 Thromboevtes varied between 
27.900 and 52,000. Bleeding time was 1 

ur, clotting time 15 minutes. Urinalvsis 
revealed ibumin, 8 to 10 coarse granular 
casts per HPF. Blood culture was negative. 
Blood urea nitrogen was 40 mg. and sugar 
Sv mg. The marrow was hypercellular with 


prominent erythropoiesis and granulopoiesis 
nd some increase in eosinophils and mono- 
vtoid cells 


he I ind appre arance 


megakaryocytes normal in num- 


Roentgen therapy of the spleen was begun 


ut he left the hospital 9 days after admission, 

gainst advice 

readmitted later 

hecause of exertional dyspnea, severe pre- 
ordial pain radiating to the left arm for 2 
ivs, and the 


He was about 3 


weeks 


story of a massive gastric 
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hemorrhage 10 days prior to admission. Phys- 
ical findings were unchanged. 

Laboratory data now were: red cells 
3,600,000, hemoglobin 62% (9.6 gm.), leuko- 
evtes 11,050; segmented cells 74%, bands 4%, 
eosinophils 2%, lymphocytes 16%, monocytes 
1%; reticulocytes 5.8%, and thrombocytes 
50,400. Urinalysis showed +++ albumin, 
‘cells. Acid phosphatase was 
1.6 King-Armstrong units (normal 2 to 6), 
sugar 106 mg., urea nitrogen 47 mg. 

Several rectal 
curred, Four days later a splenectomy was 
performed after he had been given 3000 cc 
of whole blood. On the 3rd_ post-operative 
day the thrombocytes numbered 571,200. 
Immediate post-operative course was unevent- 
ful, but he died suddenly on the 5th day 
while standing at the bedside. Permission for 
autopsy was not granted. 

The spleen weighed 650 gm. Its surface 
was gray-red and covered with many irregular 
areas of thickened capsule. There was a small 
red infarct. Circumscribed gray follicles were 
The microscopic 


red 


massive hemorrhages OC 


prominent on cut section 
diagnosis was lymphosarcoma. 

Case 6. T. T., a 64 vear old white female, 
gave a history of progressive weakness and 
15 pound weight loss in the 5 months prior 
to hospital entry. She had received parenteral 
liver extract therapy for “anemia” for many 
vears, and had a crippling arthritis 
involving her joints 

Physical 


contours, a 


also 


normal 
systolic 


showed 
apical 


examination 
cardiac soft 
murmur, evidence of moderate weight loss, 
no pigmentation, petechiae, or icterus. Lower 
pole of the spleen was at the level of the 
anterior iliac crest, and the liver was enlarged. 
Laboratory data included: red cells 
3.280.000, hemoglobin 52% (8.1 gm.), leuko- 
evtes 2,300; segmented cells 58%, lympho- 
cvtes 42%: thrombocvtes 14,000. Saline fragil- 
ity test was normal. Bleeding* time was 1 
minute, clotting time 4.5 minutes, proth- 
rombin 100%. Cephalin flocculation was ++, 
icterus index 3 units, blood sugar 124 mg. 
Roentgen-ray study of the chest and gastro- 
intestinal tract, as well as the electrocardio- 
gram, was normal. The gallbladder was “non- 
functioning” and contained a stone. Marrow 
hypercellular, 
ratio 1:3, increase in megakarvocytes, lympho- 


with erythro-myeloid 
evtes and eosinophils. 

Following the administration of 1500 ce. 
whole blood, a splenectomy was performed. 
The post-operative uneventful 
and a month later she had hemoglobin 90% 
(14.0 gm.), red cells 5.200,000, leukocytes 


8400; segmented cells 65%, lymphocytes 29%, 


course Was 


’ 
| 
Physical 
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monocytes 5%, eosinophils 1%; thrombocytes 
normal. 

Phe spleen weighed 800 gm. Its surface 
was dark-purplk and firm, with pin-point 
follicles on the cut surface. Microscopically 
the follicles were numerous and large. Histio 
cytic centers stained pink but did not reveal 
amyloid. The veins were thickened. Sinusoids 
were dilated with swollen reticulum cells and 
the cords of the pulp contained many histio- 
evtes, plasma cells, and a few leukocytes and 
eosinophils Che diagnosis Was congestive 
spl nomegaly 

Case 7. N. H., a 48 vear old white female, 
entered hospital because of profuse vaginal 
bleeding and streaked hemoptysis of 1 day's 
duration. Routine chest film in 1946 had been 
reported as normal. There was no history of 
previous bleeding and the menses had been 
normal. Excess alcohol intake was denied 
The family history was not contributory 

Physical examination showed: blood pres 
sure 120/74, temperature 98SF. orally. Left 
periorbital ecchymosis, clotted blood in the 
nose, and slight jaundice were noted Spleen 
and liver were palpated to 8 and 7 cm. below 
their respective costal margins. There were 
no ascites or abdominal vein distention. Pelvic 
examination was negative. The tourniquet 
test was negative 


Laboratory data included: hemoglobin 
28% 1.3 gm.), red cells 1,770,000, leuko 
cytes 7,700; segmented cells 78%. bands 1%, 
eosinophils 2% lymphocytes 14%, monocytes 


3%; thrombocytes 32.100, reticulocytes 3.79 
larget cells were numerous. Bleeding time 
was 3 minutes and 35 seconds, clotting time 
10 minutes and 50 seconds. Urine showed 
urobilinogen ++-++, no bilirubin. Blood 
non-protein-nitrogen was 38 mg., total pro- 
tein 6.4 gm., icterus index 13 units (later 
rising to 61), cephalin flocculation 0, alkaline 
phosphatase 12.9 Bodansky units, thymol 
turbidity 4.7 units. Kahn test was negative. 
Electrocardiogram, Roentgen-ray of the chest, 
and gastrointestinal Roentgen-ray study with 
barium were normal. The marrow was hyper- 
cellular, with erythropoiesis prominent 
erythro-myeloid ratio 3:1), megakaryocytes 
normal, left shift in granulopoiesis, eosinophils 
increased in number. 

Thrombocytes numbered 26,800 four days 
after admission. Splenectomy was performed 
about 4 weeks later, following the administra- 
tion of 2500 ce. whole blood and 1250 cc. 
plasma. Post-operatively, the jaundice in- 
creased and bronchopneumonia and a throm- 
bophlebitis in the left leg developed. Five 
days post-operatively she had hemoglobin 
59% (9.2 gm.), red cells 3.190,000, leukocytes 
24,100; segmented cells 69%, bands 20%, 


lymphocytes 8%, monocytes 3%: thrombocytes 
numbered 788,210. The course was progres 
sively downhill. She became disoriented and 
expired on the 6th post-operative day. Per 
mission for autopsy was not obtained 

Phe spleen weighed 1500 gm. The surface 
was dark red-purple and there was marked 
perisplenitis. The  follic les were distinct on 
cut section but the trabeculae were indistinct 
There was a large infarct (5 by 7 by 3 cm. 
in’ the upper pole. Mi roscopically — the 
sinusoids were dilated with swollen endo- 
thelial cells. The pulp was cellular with 
numerous fibroblasts, lear cells and 
groups of red cells. Malpighian corpus les 
were enlarged with lymphocytes predominat- 
ing. The liver biopsy revealed a typical 
Laennec’s cirrhosis. 

Case 8. E. V., a 51 vear old white female, 
complained of streaked hemoptysis, occurring 
almost daily for 6 months There was no 
cough, fever, weight loss or night sweats. 
She had been treated at another hospit il for 
pulmonary tuberculosis “many vears ago, 
and had a well-controlled diabetes mellitus 
tor 6 vears. The diet was adequate and exces 
sive alcohol ingestion was denied 

Physical examination showed: blood pres 
sure 150/80, temperature 98°°F., respiration 
20. She was somewhat obese, with moderate 
pallor, petechiae in left fundus and over 
lower extremities, bilateral iridectomy scars, 
clubbing of the fingers of both hands. Heart 
and lungs were normal. Liver edge was pal 
pated 6 cm., spleen 5 cm. below costal 
margin. There was no significant adenopathy 
Fourniquet test was positive 

Laboratory data included: hemoglobin 624% 

9.6 gm.), red cells 3,310,000, leukocytes 
5850: segmented cells 78%, bands 12%, lyinph- 
ocytes 8%, monocytes 2 no thrombocytes 
were found. Urinalysis, Kahn test, and re 
peated sputum examinations for Myco 
bacterium tuberculosis were negative. Pro- 
thrombin time was 22 seconds (control: 12 
seconds), blood non-protein-nitrogen 30 mg,, 
sugar 150 mg., total plasma protein 6.8 gm. 
The marrow was hypercellular, with marked 
increase in megakaryocytes and_ erythroid 
elements some increase In eosinophils and 
monocytoid cells. Chest Roentgen-ray  re- 
vealed a fibrotic infiltration extending from 
the right hilum to the apex, which was 


interpreted as compatible with healed 
minimal tuberculosis 
She was given 500 ec. whole blood and 


splenectomy was performed 2 weeks after 


admission. The liver was seen to be char- 
acteristically “hob-nailed,” but biopsy 
was performed. Post-operative recovery was 
uneventful; hemoptysis ceased; the tourniquet 
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SPLENOMEGALY 
and the number of 
361,000. 

The spleen weighed 580 gm. The capsule 


test became negative; 


thrombocytes rose to 


was purplish-gray. Both trabeculae fol- 
licles distinct on cut Micro- 
scopically the pulp was moderately cellular 
and showed marked fibrosis and congestion. 
compatible with — the 
changes seen in portal hypertension on the 


were section. 


The findings were 


liver. 
a 67 vear old white female, 


basis of cirrhosis of the 
9. A. E.., 
gave a history of marked ascites for 5 months, 


and dyspnea and pruritus for 5 weeks. She 


had been drinking alcohol to excess and 
eating a poor diet for 50 vears. Severe 
inorexia Was noted for 3 years. Past history 
included rheumatic fever at 17 and meno- 


pause at 38 with no subsequent bleeding. 
Phere was a tendeney to “bruise easily” for 
6 vears, with occasional bouts of spontaneous 
purpura 

Physical examination showed: blood pres- 
sure 145/72. There were noted a purpuric 
eruption on the extremities, a few shotty 


posterior cervical nodes, and numerous 
telangectasias, but no spider nevi. The heart 
loud 
at the apex. The liver was pal- 
below the costal margin; the 
ballotable but could not be 


deliniated because of the ascites. The tourni- 


enlarged and a systolic) murmur 
Was audible 
pated Ss cm 


Was 


Was 


spl ell 


quet test was positive. 

Laboratory data included: hemoglobin 274 

1.2 om.), red cells 1,300,000, leukoevtes 800; 
segmented cells 14%, bands 13%, 
‘ eosinophils 1%, 
cells ] 
Bleeding time was 6.5 minutes, clot- 
ting time 10 minutes, prothrombin time LO sec- 


lvmphoc vtes 
nucleated 
numbered 


7TO%. monocvtes 25 
red blood 


23.000 


thrombocvtes 


onds. Occult blood in the stool was : 
urine urobilinogen Blood non-protein- 
nitrogen was 36 mg., total cholesterol 108 


alkaline 


sugar 94 


ng cholesterol esters 64 mg., 
Bodanskyv 
mg., total plasma protein 6.0 gm. (albumin 
globulin 4.5 icteric index 6 


Kahn test was negative. Electrocardio- 


phosph itase 7.5 units, 


15 and and 
units 
gram was abnormal, with no diagnostic pat- 
tern. The was hypercellular, with 
decrease in the number of megakaryocytes, 
erythro-mveloid ratio erythropoiesis 
shifted to the right, and granulopoiesis to 
the left 

She was given a high-caloric, high-vitamin 
diet, 1000 ce. of whole blood. Abdominal 
paracentesis vielded 9000 cc. of straw colored 
fluid uncontrollable vaginal bleeding 
ensued, and splenectomy was performed. The 
that of a Laennec’s cirrhosis and 
marked peri-portal collateral venous circula- 
tion was seen. She went into shock during 


marrow 


and 


Severe 


live r Was 
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the operation and expired 12 hours later. 
Immediate post-operative thrombocyte count 
was 135,660. Permission for autopsy was not 
granted, 

The spleen weighed 320 gm. and was firm. 
and mottled. 
Both follicles and trabeculae were distinct on 
cut section. The Malpighian corpuscles were 
predominantly of lymphocytes. 


Its capsule was purple-gray 


made up 
Fibroblasts 
pronoun ed. 


numerous and congestion 


Diagnosis fibrocongestive 
splenomegaly 

10. G. S., a 23 year old white female, 
entered the hospital because of severe rectal 
bleeding of 1 duration. She had had 


ecchymoses and intermittent bleeding from 


Cast 
dav’s 


the nose, mouth, tonsillar fossae, vagina, and 
Splenomegaly was 
14. Progressive weight loss, severe 
a protracted bloody 
diarrhea, and post-operative tonsillectomy and 
appendectomy bleeding punctuated the past 
history. The family history was negative. 


rectum since the age of 7. 
noted at 


bouts of hematemesis, 


Physical examination showed: blood pres- 
126/80, Minimal 
jaundice The heart and lungs 
were normal. The liver and spleen were pal- 
pated 6 cm. below their respective costal 
margins, but were not tender. There was no 
evidence of superficial collateral circulation. 
Slight pitting ankle edema was noted. Tourni- 
quet test was positive. 

Laboratory data included: hemoglobin 88% 
(13.7 gm.), red cells 4,580,000, leukocytes 
1500; segmented cells 64%, bands 2%, lympho- 


sure temp. rature 


was present 


evtes 23%, monocytes 10%, eosinophils 1%; 
74.000. Bleeding 
time 15 minutes, clotting 
time 7 minutes, prothrombin time 100%. Mar- 
row cellularity, 
numbers of megakarvocytes and eosinophils, 
ervthromveloid ratio 1:1. Urinalysis, 
examination (except for blood), as well as 
cultures of the stool and blood wese negative. 
Alkaline phosphatase was 9.7 Bodansky units, 
sugar 72 mg., total cholesterol 270 
cholesterol esters 103 mg., total plasma pro- 
teins 6.9 gm. (albumin 2.3 and_ globulin 
4.6), cephalin flocculation ++-+4+, thymol 
turbidity 9.5 units, calcium 9.7 mg., urea 
nitrogen 9.1 icterus indices 10 to 15 
units. Fifteen percent bromsulphalein was 
retained in the serum at 30 minutes. Kahn 
test was negative. Chest roentgenogram was 
normal. 

Rutin, cevitamic acid, and pyribenzamine 
were unsuccessful in controlling the bleeding, 
and splenectomy was performed 2 weeks after 
admission. The umbilical veins were found 
markedly dilated. Post-operatively the throm- 
bocytes numbered 342,000, and bleeding 


thromboevtes numbered 


was in excess of 


shows d normal increased 


stool 


mdg., 


| 
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ceased She was discharged 95 davs ifter 
entry, markedly improved. 

Phe spleen weighed 175 gm The follic les 
were indistinct. The dilated 
and the endothelial swollen 


Fibrosis was 


sinusoids 
lining 


were 
Was 
iY tween the 


prominent sinu 


soids. The lymph follicles were irregular in 


size and were surrounded by areas of 
interstitial hemorrhage. Some of these areas 
showed marked fibrosis, with a greenish 


pigment deposition and giant cells. The piec 
of liver obtained for biopsy showed nothing 
abnormal. Diaghosis was congestive spleno 
hie galy 

Case 11, 


historv. of 


fe male 
jaundice for 6 months 
4 months, and dark 
liters of blood were 


a 25 vear old whit 
We akne ss tor 
Three 


months 


progressive 
urine for 2 months 
administered 2 previously tor 
"She had a thvroidectomy at the age 
exhibited urticaria and multiph food 
at 22 at 23. Men 


strual pe riods had been normal and there was 


“anemia 
of 13 


sensitivities and measles 


no history of bleeding 


Physical examination showed: blood pres 


sure 140/56, slight exophthalmos, bilateral 
hemorrhages in the fundi, jaundice of the 
> 

SKIN and mucous membranes: liver =~ cm 


spl en 7 cm be low costal margin Tourniquet 


test was ne g itive 


Laboratory data included: hemoglobin 22% 
cells 1,000,000, leukoevtes 

cells 55%. bands 15%, 
lymphocytes 20%, monocytes 10%; nucleated 
red blood cells 1, 5.09 
Thrombocyvtes numbered between 76,000 and 
152,000 The 


marrow was incre ised 


3.4 gm re d 
segment d 
and_ reticulocvtes 
Spherocytosis was prominent 
hypercellular with 
test 
Urinalysis was normal except for increased 
Kahn test Blood 


was sugar 9S mg 


erythropoiesis Coombh’s was positive 


urobilinogen was negative 


urea nitrogen 15.5 


mg., 
serum bilirubin 5.4 mg 


Splenectomy was performed following th 


idministration of 4000 cc. of blood. Fou 
days post-operatively the hemoglobin was 
96% (14.9 om red cells 4.620.000. leuko- 


cvtes 6400; segmented cells 72%, lymphocyte S 


19%. monocvtes 9%: reticulocvtes 1.4‘ 
196.S00. 

The spleen weighed 578 gm 
brick red and the follicles 
Microscopically an increase in fibrous stroma 
noted 
reactive 


throm- 
bocytes 
The pulp 
was indistinct 


was 
had 


were packed with lymphocytes, red cells, a 


The follicles were enlarged and 
germinal centers. The sinusoids 


few granules, and many macrophages. Thes¢ 
measured about 20 micra, had large round or 
lobulated nuclei eosinophilic 
cytoplasm which frequently contained phago- 
cytized material 


vesicular and 


consisting of nuclear rem 
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nants, brown pigment granules and occasional 
intact red cells Phe biopsied 
lymph nodes showed only reticulum hyper 


splenic hile 


plasia. The diagnosis was fibroadenia of th 


spl en, with pigment laden mac rophage 


12. K., a 31 vear old white mak 
had progressively increasing cervical lvinp! 
node enlargement a year betor idimission 
to the hospital This was followed, 3 months 
later, by bouts ot chills ind fever persisting 
from 4 to 20 days, and recurring at ipproni 
mately 2 week intervals. S months after the 
onset of symptoms axillary Ivinp! 
biopsy revealed a Hodgkin's granuloma and 
course of nitrogen mustard therapy 
given. Some amelioration svmpt ) 
curred for 3 months, only to be followed by 
inorexia, weakness, marked weight | ind 
severe recurrent epist 

Physical examination showed: bl 1 pres 
sure 100/60 temperatiu between 9S nad 
103®°F.; marked pallor and moderate jam 
dice; generalized discrete shotty aden pat] \ 


liver and spleen palpated 8) 


respective costal ns Pourn juet t 
was negative 

Laboratory data include hemoglol 
12 red cells 1,400,000, leukoevt 
1100 segmented cell 60 bands 12 
lympho vtes 6%, monocytes 22 reticulocyt 
5.4 thromboecvtes numbered O to 48.000 
Ervthrocvte fragility test was normal. Urine 
showed urobilinogen no bile. Kahn 
test was negative. The marrow was hyperce] 
lular, with prominent karvoeytes and 


granulopoiesis 


cells histio 


rvthropoi SIS 


moderate increase in pla 


evtes 

He was given 4500 of blood and 
splenectomy was pertor ned 9 dav itter 
idmission Phrombocvtes mmbered 50.000 
immediately post oper itivel\ ind rose { 


138.000 with leukocytes 9050 six 
A second course of nitrogen 

started 1 week post-operatively but the 
the fever and the 
His course w 


he expired 10 


anemia jaundice persisted 


gradually down 


weeks fter the 


hanged 

hill and 

splenectomy 

1235 gm ts « ipsule 

follicles 

pinpoint mottling 
Microscopic lly 


i Hodgkin's inuloma Was 


The spleen weighed 
was dark purplish-gray Phe 
and 


were 
distinct a gray-whit 
was seen on the cut surface 
the diagnosis of 


confirmed 


Autopsy revealed generalized lvmp! 
node enlargement, Hodgkin’s granuloma of 
the liver, an accessory spleen, and_ biliary 
nephrosis 

Case 18. F. S., a 14 vear old white mak 


entered the hospital because of widespread 
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pt techiae and severe recurrent epistaxes ot 
a month’s duration. Neither the past nor the 
family history was contributory. 

Physical examination showed: blood pres- 
sure 120/72, temperature 1005°F. There was 
a generalized petechial eruption, most prom- 
inent on the mucous membranes and extrem- 
ities. The posterior cervical nodes were 
slightly enlarged. discrete and non-tender. 

he spleen eds 


e was palpated 3 cm. below 


the costal margin 
Laboratory dats included: hemoglobin 92% 
14.5 red cells 5,040,000, leukocvtes 
S100: seg cells 439 lvmphocytes 179 
monocytes 9 eosinophils thrombocvtes 


numbered 61,000. Bleeding time was 15 
minutes, clotting time 8 minutes, prothrombin 
concentration LOO®, sedimentation rate 3 mm 
in 1 hour. Kahn test, urinalysis and agglutina 
tion tests for typhoid fever, brucellosis, and 
infectious mononucleosis were negative. The 
marrow revealed increased numbers of 
megakaryocytes and a slight eosinophilia and 
lvmphocytos 

Splenectomy was performed t davs after 


idmission, with immediate cessation of bleed- 
ing and a rise of the thrombocvtes to 198.000, 
\ biopsy of a cervical node was also pet 
formed 


The spleen weighed 210 gm. and was firm. 


The follicles were prominent both grossly 
ind microscopically. The sinusoids were 

lilated and empty, with a few red cells, 
segmented cells ind eosinophils between 
them. There was a marked hyperplasia of the 
endothelial lining of the small arteries Che 
cervical lymph node showed a_ reticulo 


endothelial hyperplasia and hemosiderosis 


Pathologic diagnosis was ‘hyperplasia’ of 


Discussion. One hundred and_ ten 
cases of thrombocytope nic purpura 
have been reviewed with the object 
of clarifying the problem of the inci- 
dence of splenomegaly. All cases in 
which the thrombocytopenia was sec- 
ondary to marrow displacement or re- 
placement were eliminated, so that this 
series is made up entirely of the cases 
detailed plus a group of “primary” and 
“allergic” types. The spleen was _pal- 
pable in only 13 instances. Eleven of 
the 13 palpable spleens were removed 
surgically and 10 of these were found 
to be involved by a variety of patho- 
logic conditions. The 2 p atients who 
were not subjected to splenectomy had 


SCHWARTZ: 


infectious mononucleosis and 1 of them 
was further complicated by. a hepatitis. 
Since both of these patients recovered 
sponti neously, there was no opportu- 
nity to study their spleens morphologi- 
cally. Of the 11 patients operated upon, 
7 recovered permanently from their 
thrombocytopenia. Among these 7 were 
2 cases of congestive splenomegaly 
and 1 each of Gaucher's disease, sar- 
coidosis, cirrhosis of the liver, hemolvy- 
tic anemia, and “splenic hyperplasia.” 
Four patients did not recover, but a 
significant post-operative elevation of 
the platelet count and a cessation of 
bleeding took place in every instance. 
Ot the 3 patients who died soon after 
operation, 2 had Laennec’s cirrhosis. 
These patients probably died because 
the liver reserve was inadequate to 
withstand the trauma incident to sur- 
gery. One of the patients died 12 hours, 
and the other 6 days post-operatively 
The 3rd patient. who had a lvmphosar- 
coma of the spleen, died on the 5th 
post-operative dav. In his case the 
cause of death was presumably unre- 
lated to either the Ivwmphosarcoma or 
the thromboevtopenia, since he died 
suddenly on the 5th post-operative dav 
while getting out of bed, having pre- 
viously shown an excellent post-opera- 
tive course. The fourth patient died 10 
weeks post-operatively from his under- 
lving Hodgkin’s disease. In his case 
too. the thrombocvtopenia had_ been 
relieved by the snlenectomvy. 

Of the 13 palpable spleens, onl 
one (Case 13.) was interpreted as being 
compatible with the diagnosis of “pri- 
mary” thrombocytopenic purpura his- 
tologically. It is of interest that this 
spleen was the smallest one in the 
present series, weighing but 210 gm. 
and occurring in a 14-vear-old boy who 
also had a cervical lvmphadenopathy 
The other spleen sizes ranged from 320 

1500 gm., averaging 770 gm. in the 
10 cases. Weights of the spleens were 
available in 17 of our cases in which 
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splenectomy had been performed for 
primary thrombocytopenic — purpura. 
these sple ens weighed between 52 and 
350 gm., averaging 160 gm. 

\ white cell count of less than 6000 
was present in 11 of the 13 cases with 
palable splenomegaly and was accom- 
‘d by a ‘and absolute neu- 
tropenia. In the other 2 cases the total 
white cell count was normal (8100; 
SSO0), but there was an absolute neu- 
tropenia (43% and 50% respectively). 
Both the leukopenia and the granulo- 
cytopenia disappeared after splenec- 
tomy. 

Significant the 
bleeding time was present in only 4 
cases, and it is noteworthy that mi urk- 
edly positive tourniquet tests of the 
type seen in primary thrombocytopenic 
purpure a were 


prolongation of 


absent. We were also im- 
pressed by the relatively less dramatic 
clinical manifestations of bleeding than 
those seen’ in the so-called idiopathic 
types. Whether this diflerence is re- 
lated to the blood vessels, the ty re ot 
platelet formed, or to the effect of the 
platelets on the clotting mechanism! 
awaits further elucidation. 

The exact mechanism of the produc- 
tion of the thrombocytopenia is also 
problematical. That it is mediated 
through the spleen is indicated by the 
imeliorating effect that splenectomy 
has on the thrombopenia. But whether 
to the elaboration of 
t hormone which inhibits the marrow 
in its megakaryoc vte maturation, or 
whether one of the megakaryocyte ma- 
de by the 
spleen, or whether the spleen filters or 
phagocytoses out the platelets, remains 
in unanswered question. The presence 
great numbers of eosinophils in so 
nany of the marrows suggests the fur- 


ther 


this effect is due 


turing factors is 
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mediated by 
mechanism! 


way of a sensitization 
Ten of the 13 cases had 
a sufficiently marked increase in eosino- 
phils to have earned special comment. 

Regardless of the thrombocytopenia 
producing mechanism, it is important 
to recognize that secondary splenogenic 
thrombocytopenia, even in diseases 
which extensively involve the marrow, 
may be due not to marrow replacement 
but rather to splenic mediation. The 
recognition of this fact is of paramount 
importance for diagnostic, prognostic, 
and therapeutic purposes, since relief of 
the thrombocytopenia follows removal 
of the spleen even though it seems only 
incidentally involved by 
disease process. 

Summary and Conclusions. 1. One 
hundred and ten cases of thrombocy- 
topenic purpura were studied to deter- 
mine the incidence of splenomegaly in 
this disease. 

Thirteen palpable 
found. 

Twelve of the 13 palpable spleens 
revealed primary or secondary path- 
changes. 

Only “primary” 
topenia was encountered i 
which the spleen was palpi ible. 

5. Secondary splenogenic thrombo- 
cytopenic purpura is sugge ‘sted as the 
name for the condition in which the 
thrombocytopenia is secondary to a 
diseased spleen. 

6. Splenectomy is as effective ther- 
ape sutically in secondary splenogenic as 
in thrombocytopenic purpura. 

7. Le ukope nia is an almost constant 
finding in secondary splenogenic throm- 
boc nic purpura. 

. The presence of a palpably en- 
larged spleen in thrombocytope nic pur- 
pura practic: ally rules out the “primary 
and * 


a generalized 


spleens were 


instance of a 


possibility that the inhibition is ‘allergic’ ” types. 
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THERAPEUTIC SUPPRESSION OF 


TISSUE REACTIVITY 


I. Comparison of the Effects of Cortisone and Aminopterin 


By RicHarp GuBNER, 
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vanity 


THe remarkable 


ther: apy in 


advances in chemo- 


recent years have condi- 
tioned medicine of this era to consider 
disease in terms of specific cures, just 
of the era following Pas- 


and Koch became 


as medicine 
conditioned to 
view disease in terms of specific causes 


teur 


The period intervening was one of 
elucidation and therapeutic application 
of specific host immunologic defenses. 
In this age of specific causes, specific 
responses and specific cures, general 
pathology as a conceptual guide 

medicine, which flourished so 
productively in the last century, 
become 


clinical 
y, has 
overshadowed and some of its 
lessons have become obscured. 

The reaction to injury is, 
of etiology, 


al 


inflammation, 


generic 
regardless 
similar in its 
which constitute 
both morphologically" 
and dynamically*’, and in the general 
bodily largely mediated via 
stimulation of the pituit ary-adrenal axis 
to which Selye'' has applied the 
terms alarm reaction and adaptation 
syndrome. 
Although the 
tion is the 


basically 
manitestations. 


changes 


process of inflamma- 
first and most important 
line of defense of the body, its char- 
acteristics are such that defensive and 
reparative processes may themselves be 
inimical to the body's welfare. Pha- 
organisms which exist 
parasitically in macrophages as_ in 
tuberculosis, coccidioidomycosis, _psit- 
tacosis and histoplasmosis, abet and aid 

perpetuating and disseminating the 
pathogen. Reduction in vascularity, 


gocvtosis of 
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which characterizes inflammatory pro- 
cesses of a more chronic nature, sets up 
a barrier to the penetration of humoral 


immune bodies or pharmacological 
agents. 
More important is the deleterious 


effect of the repair process itself, which 
like Aladdin’s djinn, may wreak havoc. 
Mechanical may ensue 
following a lve burn of the esophi LgUS, 
or as in cicatricial pyloric stenosis in 
peptic ulcer. Organ function may be 
impaired as in cirrhosis, uveitis, scar- 
ring of the heart valves in the wake of 
rheumatic fever, derangement of artic- 
ular periarticular structures in 
rheumatoid arthritis, pulmonary fibro- 
sis secondary to silica or beryllium, to 
which may be added various granulo- 
matoses, to cite only random illustra- 
In such circumstances disease is 
itself the repair process of the body 
stimulated to respond in such manner 
that there ensues distortion of morphol- 
ogy and interference with function. 
The re parative process is most closely 
associated with mesenchymal deriva- 
tives, notably fibroblasts and reticulo- 
endothelial cells, but other organs such 
as the skin in which repair is an im- 
portant function may be similarly sub- 
ject to overactivity of the re pair process 
as illustrated by keloid formation and 
the excessive desquamation of psoriasis. 
Such disorders are distinguished from 
neoplasia, which similarly may be pro- 
voked by irritative noxious agents caus- 
ing a prolife rative reaction, in that they 
are responses of tissues rather than in- 
169 


obstruction 


tions. 
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dividual cellular elements. The distine- 
tion, however, is not absolute, as is 
perhaps best illustrated by the histo- 
pathology ot Hodgkin's disease in 
which multiple ce lular elements are 
combined in neoplastic formation. 

It appears appropriate to group such 
disorders produced by the repair pro- 
cess as diseases of tissue reactivity. 
Such nosological grouping in disregard 
of etiology seems warranted, for the 
causative agents, be they microorgan- 
isms, Or nonorganic irritants such as 
silica, share the common property of 
acting as incitant to tissue responses of 
proliteration, which comprise the dis- 
ease entities. It is apparent that ther- 
apy in the large group of disorders 
of tissue reactivity must be directed at 
the host response and _ that specific 
measures aimed solely at the etiologi- 
cal agent may be inadequate and 
unavailing. 

Until recently such a concept would 
have been of little practical moment. 
Newer knowledge of the functions of 
the adrenal cortex indicate that potent 

agents may be employed to combat the 
% sions of tissue reactivity by modifying 
host responses of the vulnerable shock 
tissue. 

The adrenal cortex, vital though it 
be in mobilizing body reactions to 
stress is, as stated by Albright', “anti- 
anabolic’. The lesions of Cushing's 
disease are characterized by marked 
generalized atrophy of tissues, notably 
striated and smooth muscle, bone and 
skin. As indicated by Albright, this is 
due not to excessive breakdown of tis- 
sue but rather to an inhibition of tis- 
sue protein synthesis by the glycogenic 
steroids of the adrenal. Numerous in- 
vestigations have established the inhib- 
itory effect of adrenocorticotropic 
hormone (ACTH) and C compound E of 
the adrenal cortex on body growth??.*5, 
and in suppressing development of 
mesenchymal tissues?**7, Baker?, in a 
comprehensive study, has shown that 
in addition to general inhibition of 


growth ACTH causes reduction in cel- 
lularity of connective tissue with 
atrophy of collagenous fibers and 
retardation of wound healing, disap- 
pearance of osteoblasts with cessation 
ot proliferation ot epiphyseal cells, 
atrophy of marrow, lymphoid struc- 
tures and the thymus, and a marked 
atrophy of the entire epithelial tissues 
including the epidermis, sebaceous 
glands and hair. Such suppressive 
effects on tissue proliferation provide 
an adequate explanation for the in- 
creasing number of disorders that are 
being benefited by ACTH and corti- 
sone, all of which have as their com- 
mon denominator excessive tissue re- 
activity. 

Interest in the therapeutic applica- 
tions of ACTH and cortisone has cen- 
tered particularly on the rheumatic 
diseases, largely since it was in these 
conditions that the dramatic ameliora- 
tive effects of these hormones were first 
reported by Hench and co- 
workers”’. Rheumatic fever and rheu- 
matoid arthritis are somewhat unique 
in that the mesenchyme is at once the 
offending agent and the victim in the 
disease process. Antibodies to hemoly- 
tic streptococcal infection, which are 
generated in the immune body-pro- 
ducing cells of the mesenchyme (retic- 
uloendothelial, plasma, and lymphoid 
cells), are the noxious agents that pro- 
duce the characteristic pathological 
lesions in connective tissue, another 
mesenchymal derivative'®. It has been 
a logical line of investigation to at- 
tempt to prevent the antibody response 
to hemolytic streptococcal infection in 
treating rheumatic fever, and evidence 
has accumulated suggesting that the 
beneficial action of massive salicylate 
therapy may be due to suppression of 
the immune response®***. The adrenal 
cortical hormone in large doses sup- 
presses antibody formation experi- 
mentally**, and it has been suggested 
that this may be a mechanism whereby 
cortisone alleviates rheumatoid arthritis 


( 
| 
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and allied conditions!” 
neither ACTH 


hibits antibody 


In man, how- 
nor cortisone in- 
Numerous 
furthermore that corti- 
suppressing — the 
tissue itself 
acting at the level 
Thus there may 


ever, 
y formation’. 
studies indicate 
sone operates by 
reactivity of connective 
rather than by 


of immune responses 


be mentioned suppression of — the 
Schwartzman Phenomenon? of 
connective tissue responses to such 


and 
immune 


irritants as beryllium dust** 


local 
formalin periarthritis where 
mechanisms are not involved. 


Although 


formation 


antibody 
produced experi- 
agents such as salicylate, 
cortical hormone, and amin- 
this cannot be readily accom- 
plished in man, _ it is probable that 
the depression in blood globulins ob- 
ACTH 
reflects the general inhibition of protein 
svnthesis earlier re ported by Albright’, 
rather than any specific effect on anti- 
body Neither nitrogen mus- 
tard urethane nor 
aminopterin produce any lowering of 
rheumatic fever 
or rheumatoid arthritis!’ 

Aminopterin does, however, despite 
the lack of any indication of effect on 
immune responses, produce ameliora- 
and 
and periarticular exudative 
a study carried out in col- 
laboration with Dr. J. J. Oleson of 
the Lederle Laboratories it has been 
found that in rats pretreated with 
aminopterin 


suppression ot 
may be 
mentally by 
adrenal 
opterin”*, 


served with and 


formation, 
spray radiation, 


gamma _ globulin’ in 


tion of symptoms decrease in 
articular 


changes. In 


there is 
and proliferative changes 
produced by periarticular injection of 
formalin. similar to the findings re- 
ported by Selve with cortisone*®. In 
experiments albino rats 
weighing 70 to $5 received 10v 
divided into 2 oral 
On the second day 0.1 ce. 
1% formaldehyde was injected into the 
right hind paw at the plantar aponeuro- 
sis. This injection was repeated on the 


suppression of 
exudative 


these male 
gm. 
of aminopterin 


doses daily 


SUPPRESSION OF 


TISSUE REACTIVITY 171 
4th day, and on the 5th day an injec- 
tion of 0.1 cc. of 24 formaldehyde was 
given at the plantar aponeurosis of the 
left hind paw. Severe inflammatory 
reaction and marked swelling of the 
hind feet occurred in control “animals, 
which was largely although not en- 
tirely suppressed in the animals receiv- 
ing aminopterin. The inhibitory effect 
of aminopterin on formalin arthritis 
occurred in adrenalectomized animals, 
so that the suppression of the inflam- 
matory response was directly due to 


aminopte rin and not mediated via 
adrenal stimulation. A somewhat 
greater suppression ot inflammatory 
changes was observed in 2 rats given 


divided 
The steroid artisone 
was devoid of any 


cortisone in dosage of 5 
into 4 daily doses 
in the same 
effect. 
Indication of the suppressive effect 
of aminopterin on tissue reactivity is 
seen Clinically, particularly in psoriasis 
where the therapeutic response is more 
Histolog- 
ically psoriasis is characterized by a 
great overgrowth of the epithelium, 
with downward growth of the interpa- 
pillary processes’. It is of interest that 
improvement in psoriasis has been ob- 
served on administration of cortisone™. 
In 18 subjects treated with aminop- 
terin in daily dosage of 1 to 2 mg. 
numerous indications of an inhibition 
of tissue reparative and_ proliferative 
responses have been observed. In 10 
subjects with psoriasis, cessation of 
scaling has occurred regularly within 
3 to 7 davs, fre “que ntly accompanied by 
slight hemorrhagic crusting at the site 
of the lesions followed by rapid thin- 
ning of the skin in the areas involved. 
Similar changes in skin lesions have 
been observed in a case of lupus ery- 
thematosus and in a subject with chron- 
ic atopic eczematoid dermatitis. In the 
latter the observation was made by the 
patient that his associate asthma, 
which for several months had required 
2 injections of 0.3 to 0.6 mg. epin- 


mg. 


dosage 


uniform and more dramatic". 


172 GUBNER! THERAPEUTIC 
ephrine and 7 to 8 capsules of ephed- 
rine daily, improved markedly 
during the period of aminopterin ad- 
ministration that no therapy other than 
an occasional ephedrine capsule was 
required. Three weeks after discontinu- 
ing aminopterin his dermatitis and 
asthma both recurred and an identical 
response was obtained with a 2nd 
course of aminopterin given in dosage 
of 1.5 mg. daily for 11 davs. 

In 4 subjects temporary incomplete 
alopecia followed administration — of 
aminopterin. Hair loss is produced 
likewise by ACTH?. Lack of healing 
was a noteworthy finding in 3 subjects 
with superficial ulceration of the scro- 
tum, penis and neck respectively, and 
in 2 patients with pustular infections 
In these subjects absence of granula- 
tion and epithelialization was conspicu- 
ous and bleeding occurred with any 
rubbing of the wound surface. Impair- 
ment of wound healing has likewise 
been observed with ACTH and corti- 
sone***7_ Further indication of inhibi- 
tion of connective tissue proliferation is 
seen also in the suppressive effect. of 
aminopterin on experimental sarcoma 
27.34.39 an effect that is also exhibited 
bv cortisone! 

\ uniform finding among. patients 
treated with aminopterin was the oc- 
currence of patches of shallow ulcera- 
tion of the buccal mucosa generally as- 
sociated with abdominal cramps. These 
changes generallv developed during 
the 2nd week of aminopterin adminis- 
tration after a total dose of 10 to 20 
mg., although in a few instances as 
much as 40 mg. was given before 
changes in the oral mucosa or cramps 
develoned. These findings are due, just 
as in the skin, to inhibition of prolifer- 
ation of epithelium in the oral cavity 
and gastrointestinal tract, the mucosal 
thinning favoring the development of 
suverficial infection and_ ulceration. 
Similar observations have been made in 
rats and dogs given aminopterin*®, and 
also in man, in patients with acute leu- 
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kemia, in whom temporary remissions 
followed by refractoriness may be ob- 
served! “138_ similar to experience with 
ACTH and cortisone’ Weight loss 
and muscle wasting, which are pro- 
duced experimentally by aminopterin*’, 
and are also seen with experimental 
administration of ACTH?', and in the 
hyperadrenalcorticism of Cushing's dis 
ease, were observed in 1 subject given 
10 mg. of aminopterin over a 3 week 
period. 

It is not intimated from these an 
effects of aminopterin and 
cortisone that their actions are the 
same. Both are anti-anabolic, but cor 


alogous 


tisone is concerned with whole protein 
moieties*: whereas the locus of action 
of the folic acid antagonist aminopterin 
lies more particularly in inhibition of 
the effects of folic acid on the svnthe 
sis of purines, pyrimidines and desoxy 
ribonucleic acid??**, and the utilization 
of tvrosine, histidine, and other amino 
acids in the regulation of protein syn 
thesis! 15,19 

Folic acid is now recognized as 
essential in) nucleoprotein formation 
and cell growth, acting as a coenzyme 
in enzvme svstems concerned with svn- 
thesis of thymine and purines**. The 
effect of aminopterin is to block the 
reduction of folic acid to the formation 
of the citrovorum factor, which is the 
biologically active derivative of folic 
acid’ 47, 

Observation that the citrovorum fac- 
tor or thymidine reverses the inhibitory 
effect of aminopterin®* has provided 
a useful means to control some of the 
toxic effects of aminopterin. the 
present study citrovorum factor in 
dosage of 40 to 100 million units was 
given intramuscularly 2 to 3. times 
weekly to 4 subjects receiving aminop 
terin. An increased tolerance to amin 
opterin was observed. as comnared to 
previous courses of aminopterin ad 
ministration months earlier 
There was partial but not complete 
protection from the ty pical toxic effects 


several 


| 
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of aminopterin, that is, stomatitis and 
cramps, but it was also 
that the amelioration — of 
arthritic symptoms and of psoriasis was 
less complete than when aminopterin 
had \ureomycin 
given prophylactically in several sub- 
jects gm. daily 
found effective in decreasing stomati- 


abdominal 
observ ed 


alone been given. 


in dosage of 1] was 
tis and gastrointestinal symptoms and 
did not appear to modify sensibly the 
therapeutic effect of aminopterin. 
Although the citrovorum factor and 
aureomvein are helpful in alleviating 
the effects of aminopterin, the 
margin between the therapeutic and 
toxic dose of aminopterin is so narrow 
as to preclude its clinical use. The 
observations of an ameliorative effect 
on the exudative phenomena of rheu- 


matoid arthritis reported separately in 
greater detail’? are of interest princi- 
pally to indicate that the mechanism 
of action of cortisone is not a specific 
hormonal effect but is due to suppres- 
reactivity, as is 
also accomplished by aminopterin. It 
is to be emphasized that the effects of 
iminopterin are not so marked as those 
produced by cortisone, although the 
protracted, usually 
persisting for some weeks after dis- 
continuing medication. Sustained phar- 
macological effect is a desideratum in 


sion of mesenchymal 


action is more 


controlling diseases of tissue reactivity 
and it is possible that other anti-folic 
compounds will be found more suitable 
for clinical emplovment. or that ami- 
nopterin in smaller dosage may be use- 
ful as a supplement to cortisone 
administration. The use of such meas- 
potent 
weapon to the 
host of tissue 
reactivity, in coniunction with svecific 

the etiological 
example, ACTH 
granulomatous 
formation and ulceration of laryngeal 
lesions, and svstemic siens of illness, in 
tuhberculosis*®. The administration of 


ures may he envisaged as a 


therapeutic suppress 
unfavorable responses 
aimed at 


Thus. for 


promptly sunpresses 


measures 


agent. 
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that inhibit unfavorable host 
responses in tuberculosis over extended 
periods may prove of considerable 
value as an adjunct to specific chemo- 
therapy with streptomycin and other 
bacteriostatic agents. 

Both cortisone and aminopterin exert 
generalized effects on all tissues; this 
limits their therapeutic value. A study 
is currently in progress to establish 
whether the striking remissions in 
psoriatic lesions observed with oral ad- 
ministration of aminopterin can be 
achieved by topical applications so 
that the effects of the drug can be 
confined to the tissues involved. If, as 
appears probable. the beneficial effect 
of such 


agents 


cortisone and 
aminopterin in the rheumatic state is 
due to suppression of mesenchymal 
reactivity, it would appear desirable to 
find an agent that specifically inhibits 
connective Such substance 
has extracts of malt, 
ungerminated grain and oranges, which 
totally inhibit the growth of fibroblasts 
and other mesenchyme cells in con- 
centrations permitting the free growth 
of epithelial tissues**. Further study 
has revealed this differential growth- 
inhibiting action to be possessed bv 
parasorbic acid and Tt is 
of interest that coumarin is structurally 
allied to salicylate. Tt would appear 
worth while to investigate the thera- 
peutic potentialities of parasorbic acid 
and various of the couméarin series. 
Considerable investigation has been 
done in the screening of therapeutic 
agents in experimental sarcoma, and 
this line of investigation mav prove 
fruitful in finding connective tissue in- 
hibiting agents of value in diseases 
involving mesenchymal tissues such as 
respond to cortisone. 

Summary. Attention is drawn to the 
similarity in action of cortisone and the 
folic acid antagonist aminopterin. Al- 
though the locus of their biochemical 
effects does not appear to be the same. 
both are anti-anabolic and inhibit tis- 


measures as 


tissue. 


been found in 


| 
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sue regeneration. Observations are 
reported indicating the inhibitory 
effect of aminopterin on various tissue 
elements. Amelioration of — psoriasis, 
and of experimental and clinical ar- 
thritis, reflects suppression ot epithelial 
and mesenchymal derivatives respec- 
tively. 


Clinical disorders in which reparative 
and proliferative host responses are 


nosologically grouped as diseases of 
tissue reactivity. In such disorders sup- 
pression of tissue reactivity, which 
itself constitutes the disease process, 
becomes a therapeutic necessity. The 
therapeutic rationale of agents that 
suppress tissue reactivity such as cor- 
tisone and anti-folic compounds, and 
of other compounds which may more 
selectively affect mesenchyme, is dis- 


inimical to the body's welfare may be — cussed. 
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THE unavailability of cortisone and primary effect may be to suppress in 


hormone, and 
their untoward effects with protracted 
administration, have spurred the inves 
tigation of 
and 


adrenocorticotre yphic 


a large number of steroids 
anterio1 stimulating 
the state. Such 
diverse entities as rheumatoid arthritis. 


pituitary 
agents in rheumatic 
lupus erythematosus and gout have in 
common only that their clinical and 
pathological due 
largely to involvement of the connec- 
tive The ameliorative effect of 
and F almost 
certainly is due to their effect on con- 
nective tissue which is the “shock” or- 
gan of these 


Experimental 


manifestations are 


tissue S 


adrenal < ompounds E 


varied disease states. 


disorders characterized 
by reaction of the mesenchymal tissues, 
such as anaphylaxis*, the Schwartzman 
phenomenon?!, and the tuberculin re- 
action=- also are suppressed by corti- 
and ACTH. 

One of us* has indicated that patho- 
logical lesions in the rheumatic § state 
occur in that are 
metabolically most active and subject 
to stress and stimulation of fibroblastic 
activity. The observation that experi- 
mental provoked 
injection of 


SOnE 


connective tissues 


arthritis, peri- 
a non-specific 
irritant, such as formaldehyde, is pre- 
vented by cortisone?’ indicates that its 


176 


articular 


flammatory and reparative responses to 
noxious agents. This type of arthritis is 
characterized by very pronounced con 
nective tissue proliferation. It has been 
abundantly shown that compound E 
inhibits tissue svnthe sis, and suppresses 
growth and connective tissue prolifer- 


It appears important 
to determine whether the the rapeutic 
effect of cortisone is due to a specific 
hormonal regulatory influence, as some 
or inhibi 


If the 


beneficial effect of cortisone is due to 


merely to its 
torv effect on connective tissue. 
suppression ot connective tissue reac 
tivity preventing inflammatory respon 
ses, then other agents not necessarily 


hormonal which act similarly on con- 
nective tissue should benefit disorders 
responding to cortisone. 

The folic acid antagonist f-aminop- 
teroylglutamic acid (aminopterin) is 
a potent inhibitor of connective tissue 
proliferation’# To 7 with 
rheumatoid arthritis and 1] subject with 
acute rheumatic fever, we gave amin- 
opterin in daily dosage of 1 to 2 mg 
from a 


cases 


minimum of 6 to a maximum 
total dose of 40 mg. for periods vary 
ing from 6 to 21 days 
the effect, if 


The following are brief summaries of 


to investigate 
anv, on these disorders 


the clinical courses of these patients. 


t 
| 
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Case Reports. Case 1. G. A,, 
69, had severe crippling arthritis for 20 years, 
involving ankles, knees, and all joints of upper 
extremities 


male, aged 


There was pain, tenderness and 
marked limitation of motion of these joints. 
deformed 
ind a large effusion was present 
in the left knee joint. On admission the pa- 
tient unable to had not walked 
freely in 12 total of 24 mg. of 
uninopterin was given over a period of 14 
limprovement was first apparent in 3 
with decreased swelling, tenderness and 
pain in the 


Phe interphalangeal joints were 


ind swolk 
Was stand; 
years \ 


davs 
davs 
phalanges, and decreased pain 
ind greater mobility of all joints of the upper 
extremities. By the 7th day the patient was 
ible to walk freely and suffered no symptoms 


other than slight residual stiffness. Clinical 
improvement persisted for 6 weeks after 
medication was -terminated, at which time 


stiffness and marked limitation of 
shoulders elbows and knees recurred. 

Case 2. L. R., male, aged 36, had arthritis 
of upper ind lower 
duration Phere tenderness 

redness and spindle deformity of 
phalanges with marked limitation of motion 
of these joints; also pain in ankles, feet and 
knees. He had 


body for 20 


motion of 


extremities of 3 months’ 


were pain, 


swelling 


severe psoriasis of the entire 
[wo mg. of aminopterin 
given daily for 1 week, or a total dose of 
14 mg davs after the first dose the 
phalange il symptoms improved, but at this 


years. 
[wo 


slight pain in the elbows developed. 
Thereafter there was gradual improvement in 
the upper extremities to a maximum at the 
beginning of the 2nd week. At this time pain 
n the feet disappeared and the patient was 
ible to walk normally for the first time since 
the onset of his The only residual 
this time were slight swelling 
ind jimitation of motion of the proximal 
interphalangeal joints. One week after the 
first dose of multiple small 
hemorrhagic areas appeared in the patches 
f psoriasis. The patient now observed that 
the formation of scales ceased and the sen- 
sation of itching disappeared. Over the fol- 
week striking improvement in the 
occurred, so that the only residue 
was a purplish discoloration of the skin which 
faded on pressure. The skin was of normal 
texture in the areas previously involved by 
psoriatic patches. Two weeks after medication 
was discontinued, the patient observed the 
occurrence of moderate hair fall of the scalp 
ind a definite decrease in the rate of growth 
f facial hair. An exacerbation of arthritic 
symptoms, with recurrence of interphalangeal 
welling, and limitation of motion of the joints 


illme SS. 


symptoms at 


aminopterin 


lowing 
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of the upper and lower extremities developed 
three weeks after the last dose of aminopterin, 
associated with recrudescence of activity of 
second course of 
aminopterin in daily dosage of two milli- 
grams was attended by similar improvement 
and subsequent relapse. Following a_ third 
course of aminopterin in dosage of 2 mg. 
daily for week, improvement was 
maintained with continued daily dosage of 
milligram until a total of 96 mg. 
had been given. At this time signs of toxicity 
developed manifested by ulceration of the 
buccal mucosa, cramps and diarrhea. Adminis- 
tration of the citrovorum factor in dosage of 
60 million units weekly controlled 
these symptoms but caused an exacerbation 


the psoriatic lesions. A 


one 


one 


twice 


of psoriasis which subsided promptly when 
aminopterin dosage was increased to 1.5 mg. 
daily. After a total dose of 120 mg. toxic 
symptoms recurred, and a non-healing penile 
ulcer developed at the junction of glans and 
prepuce. Citrovorum was again administered 
parenterally and topically to the penile lesion. 

Case 3. I. H., male, aged 27, had _poly- 
arthritis of 1 year’s duration with an exacer- 
bation 3 weeks before hospital admission 
following an upper respiratory infection. The 
patient presented swelling, redness, tender- 
pain and limitation of motion of the 
fingers and wrists. There was tenderness and 
marked limitation of of the elbows, 
shoulders and hips. Forty mg. of aminopterin 
were given over a period of 21 days. Im- 
provement in the upper extremities was first 
apparent after 6 days with a decrease in the 
signs of acute inflammatory involvement of 
the interphalangeal joints, and improved 
motion of the upper extremities. Improve- 
ment in the lower extremities was seen after 
8 days. One week after discontinuing medi- 
cation there was a slight relapse of stiffness of 
the joints involved 


ness, 


motion 


Case 4. L. H., female, aged 13, had 2 
episodes of rheumatic polyarthritis at age 7 
and again in December, 1949. In March, 


1950, she developed fever and migrating 
polyarthritis 2 weeks after an upper respira- 
tory infection. Treatment was begun 2 days 
after hospital admission at which time the 
temperature was 102.8°F., the white blood 
16,200: the sedimentation rate, 24 
mm. in 30 minutes. Tachycardia and gallop 
rhythm were present and loud systolic 
murmur heard at the apex. There 
were marked pain, tenderness, limitation of 
motion and slight swelling of the proximal 
interphalangeal joints. Pain, tenderness and 
some limitation of motion also were present 
in the wrists, elbows, ankles and knees. Two 
mg. of aminopterin daily were given for 


count, 


was 
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the first 3 days, then 1 mg. daily for 5 days 
further, for a total dose of 11 mg. There was 
complet relief of the polyarthritis of the 
hands and wrists 48 hours after the first dose, 
and by 72 hours no joint symptoms were 
present. Slight muscle tenderness of the arms 
and calves persisted. Fever subsided in 72 
hours after the first dose. The white blood 
count fell to 9600, four days after start of 
therapy. 

Case 5. H. M., female, aged 36, had ar 
thritis of 12 years’ duration, with spindle 
deformities and swelling of the proximal 
interphalangeal joints and deformity and 
swelling of the metacarpophalangeal joints. 
There was pain and moderate limitation of 
motion of the hands, wrists, shoulders, ankles 
and knees. One mg. of aminopterin daily was 
iven for 15 days. After 3 davs, joint pains 
irgely disappeared. By the Sth day of ther 
apy, motion of the fingers which had been 
limited to the extent of 50%, returned to nor- 


a 


mal and there was improved motion in all 
the affected joints. The patient observed that 
a fibrous nodule over the extensor surface of 
the left elbow became softer at this time. She 
also noted that her usual exacerbation of arth- 
ritic symptoms during menses was not ob- 
served in the menstrual period occurring 4 
davs after the onset of treatment. Ten davs 
after stopping the drug, there was a return of 
slight stiffness and slight limitation of motion 
of the hands. In the following 2 weeks the 
patient suffered further relapse of her arthritic 
symptoms During subsequent courses of 
aminopterin administration it was observed 
that amelioration of arthritic symptoms coin 
cided with toxic manifestations, that is, sore 
throat ulceration of buccal mucosa, cramps 
ind diarrhea. These toxic symptoms  dis- 
appeared within a few days after terminating 
aminopterin, although the relief of arthritic 
symptoms persisted for 3 to 4 weeks. Citro- 
vorum factor in dosage of 60 million units 
twice weekly aided in rapid subsidence of 
the buccal lesions and cramps, and allowed 
employment of aminopterin in larger dosage, 
although the ameliorative effect of aminop- 
terin on the patient's arthritic symptoms was 
less definite when citrovorum was employed 
concurrently with aminopterin, 

Case 6. F. S., female, aged 41, had arthritis 
15 years’ duration, with pain, tenderness, 
limitation of motion, and moderate spindling 


ot 


of fingers, also tenderness and pain in left 
shoulder and toes. Thirteen mg. of aminop- 
terin were given over an 11 day period. 
Six days after medication was discontinued. 
a definite change was first observed. The 
patient stated that her hands were free of 
pain for the first time in several years. There 


was decreased swelling and greater motion 
of the hands, together with relief of pain in 
the other joints. One week later stiffness of 
the fingers with slight pain and swelling re 
curred. The patient observed that a synovial 
bursa of the right wrist disappeared during 
the period of maximal improvement, which 
began to swell again as the. stiffness recur 
red. This patient, like her sister (Case 5 
remarked that exacerbation of arthritic pains 
such as usually occurred during menses did 
not occur in the menstrual period immediately 
followin, administration of aminopterin. 

Case 7. L. G., female, aged 42, had ar 
thritis of 3% vears’ duration, involving the 
fingers, shoulders, ankles and knees. The 
patient received 17 mg. of aminopterin in 15 
davs. Eleven days after starting treatment 
the patient noticed increased range of motion 
of the affected joints Improvement becanx 
more definite 8 days after cessation of treat- 
ment, at which time she was able to walk 
more tree ly and her r extremities 
better than at any time in the preceding 2 


vears. These changes were acc ompanied by 


considerable relief of pain Fifteen days after 
terminating treatment pain in the left ankle 
returned 


Case 8. One additional patient with rheu- 


matoid arthritis was treated ror a period ot 


6 davs. Since no relief was observed in this 
period, it was considered advisable to termi 
nate amunopterin. Salicvlates were given 
which relieved pain promptly 


White blood counts were done every 
2nd day during the period of treatment 
in all cases and once to twice weekly 
thereafter. The leukocyte count was 
elevated in 2 subjects (Cases 3 and 4), 
both of whom were febrile. In both. 
the count fell to normal concurrent 
with disappearance of fever. Neutro- 
penia did not develop in any of the 
subjects receiving aminopterin. 

Gamma globulin determinations 
were carried out in all cases at weekly 
intervals employing Kunkel’s Turbidi- 
metric method'*. In no cases did a 
significant fall in gamma_ globulin 
occur. The average initial gamma glob- 
ulin was 1.4 gm. per 100 cc.; at the 
end of treatment the average value 
was 1.6 gm. 

Sedimentation rate was determined 
weekly. Marked acceleration was pres- 
ent in 5 cases, slight in 3. In no case 


( 
i 
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t 
t 
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did the sedimentation rate return to 
normal during therapy, although slow- 
3 cases within 2 to 3 
cessation of treatment. 
Eosinophil counts were carried out 
betore administering aminopterin and 
during the period of treatment, using 
the Laragh and Almy modification of 
the Thorn test!*. The average eosin- 
ophil count before aminopterin’ was 
125. per after aminopterin, 


ing occurred in 
weeks after 


c.mm.; 
131 per c.mm. 
Toxic effects were observed very 
during aminopterin treat- 
Stomatitis developed in 5 
patients within 1 to 2 weeks after onset 
of treatment. This was characterized 
by patches of shallow sloughing of the 
buccal mucosa accompanied by some 
pain throat. Three subjects 
had nausea and 1 had severe abdom- 
inal cramps, diarrhea and tenesmus for 
| week. Alopecia occurred in 1 subject. 
Nose bleeds and hypochromic anemia 
were present In Case 4, but this could 


commonly 
ment. 


and sore 


Fic. 1.—F. (¢ 
\. August 31, 


received 1.5 mg. aminopterin daily beginning August 31, 
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not be attributed to aminopterin for 
they had been present prior to adminis- 
tration of the drug in this subject with 
acute rheumatic fever. The appearance 
of toxic reactions could not be corre- 
lated with dosage, for the 2 cases 
receiving the largest amounts of amin- 
opterin had no reaction. 

In view of the striking remission of 
psoriasis observed in Case 2, aminop- 
terin was administered to 5 additional 
subjects with extensive and longstand- 
ing psoriasis with associated arthritis, 


and also to 3 subjects with chronic 


uncomplicated psoriasis, and 1 with 
chronic atopic eczematoid dermatitis 
of the upper extremities associated 


with asthma. The dosage employed was 
1.5 to 2.0 mg. daily, the total dose \ vary- 
ing from 19 to 120 mg. The response of 
the skin lesions in all subjects was 
identical with that described in 
Cessation of scaling was regularly ob- 
served within the first 2 weeks, usually 
between the 5th and 10th day, and 


Case 2. 


. female 37. Psoriasis of 3 years’ duration with extensive lesions over entire body. 
1950, before administration of aminopterin. B. Septe mber 16, 1950. Patient 


1950. 


LSO GUBNER, 
marked clearing of the lesions occurred 
between the 2nd and 3rd weeks. An 
illustration of the changes observed is 
shown in Fig. 1. 

The duration of remission of psoriasis 
varied trom 3 weeks to 2 months, after 
which the lesions gradually reappeared 
in the same areas previously involved. 
Five further 
courses of aminopterin with identical 
responses, and there was no indication 


subjects were given 


of the de velopment of refractoriness to 
aminopterin, In 1 subject improvement 
has been maintained for 5 months with 
0.75 


symptoms 


daily dosage averaging 
arthritic 
the 6 subjects with 
psoriatic arthritis. In the 3 who failed 
improvement in thei 
arthritic symptoms the arthritis was of 
many years duration and marked de- 
formities were present with no evi 


meg. Im 
provement of 


curred in 3 of 


to observe any 


dence of periarticular swelling or other 
indication of 
matory 


Toxic 


active exudative inflam- 
reaction. 

effects similar to ob- 
served in the subjects with rheumatoid 


arthritis 


those 
occurred regularly, usually 
during the 2nd week of aminopterin 
administration after a total dose of 10 


to 20 mg. had been given. Treatment 


was discontinued on the appearance 
of toxic symptoms. These included 
shallow ulcerations of the buccal mu- 
cosa and sore throat, cramps and 
diarrhea, and excoriation of skin con- 
tact surfaces which healed poorly. 


Alopecia occurred in 2 subjects with 
psoriatic arthritis, 1 with psoriasis, and 
1 patient with lupus erythematosus 
who had exhibited relief of arthritic 
symptoms and disappearance of a 
persistent indurated facial rash during 
administration of aminopterin. Unlike 
the oral and gastrointestinal symptoms 
which disappeared within a few days 
after discontinuing aminopterin, alo- 
pecia was delayed in onset and_per- 


sisted up to 2 months after discontinu- 


ing aminopterin. 
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There 


between 


was an evident correlation 
the 


changes in the mucosa and remission 


appearance of toni 
of psoriasis. Both occurred at the same 
time so that there was little or no mar 
gin between therapeutic and toxic 
dosage. However, the mucosal lesions 
subsided within a few days on discon- 
tinuing the drug, whereas the remission 
of psoriatic lesions continued for some 
weeks. In several individuals improve- 
ment in psoriasis initially achieved 
with daily dosage of 2.0 mg. was main 
tained by daily dosage of 1.0 mg.. 
which was well tolerated and did not 
cause recurrence of any toxic symp 
toms. 

Comment. Aminopterin has no anal 
gesic action. Therefore the observation 
of significant amelioration of arthritic 
svinptoms in 7 of the S cases treated 
is of considerable interest. Further in- 

that the observed 
were related to aminopterin adminis 


tration is afforded by 


dication changes 
the exacerbation 
of arthritic symptoms several weeks 
after discontinuing medication and re- 
sponse to a second period ot treatment 

\part from symptomatic relief and 
a subsidence of acute exudative signs 
of arthritic and periarthritic involve- 
ment with accompanying functional 
improvement, there was no indication 
of anv effect on the course of the dis- 
ease. Fever and leukocytosis, when 
significant 
the 


ervthrocevte 


present, subsided but no 


change was observed either in 


gamma globulin levels or 
sedimentation rates. Cortisone and 
ACTH likewise, as is now well recog- 
the 


of rheumatoid arthritis other than to 


nized, have no effect on course 


produce a temporary suppression of 
activity during the period of their 
administration®. The effect of these 
hormonal agents is more prompt, the 
degree of amelioration greater, and 
improvement in laboratory indices of 
disease activity, such as gamma glob 
ulin and sedimentation rate, does occur. 


PHERAPEUTIC 
However, the prompt relapse, fre- 
quently in accentuated form, occurring 
on cessation of adrenal steroid therapy 
indicates that the effect is palliative 
rather than curative. 
Numerous non-specific substances 
agents to stimulate 
endogenous production of ACTH by 
the anterior pituitary. In rats and in 
lymphoid atrophy caused — by 
toxic doses of aminopterin is at le ‘ast 
in part mediated by way of this mech- 
but in man, conversely, 
aminopterin depresses the ACTH func- 
tion of the pituitary and possibly the 
adrenal cortex as well. 


act as “alarm 


Ice, 


anism? 


To investigate 
the relation of aminopterin to adrenal 
cortical function in the present study, 
eosinophil counts (which provide a 
index of adrenal 


sensitive glycogenic 


steroid activity ) were carried out. Con- 
trol counts were normal, as were 
counts during and following aminop- 


terin administration, indicating absence 
In view of 


considered 


of any adrenal stimulation. 


these findings it cannot be 
that the clinical effects observed were 
mediated through adrenal activation. 
The effects of aminopterin and corti- 
sone are similar in suppressing the 
Both 


restrict growth and exert a suppressive 


activity of mesenchymal tissues. 


action in experimental sarcoma and 
leukemia. 
Other 


of value in rheumatic disorders, just as 


agents which have been found 


cortisone and aminopterin, may act via 
inhibition of connective tissue reactiv- 
destructive to 
and the 
ray ther- 
arthritis has been at- 
tributed to an inhibition of connective 
tissue proliferation and of 
. Salicvlates, 
cause de pletion 
and predispose to 
characterized — by 
formation of connective 
substances and 


itv. Roentgen ravs are 
» elements 
beneficial effect of Roentgen 
apy in 


connective tissue 


chronic 


the inflammatory process™ 
even in small dosage, 
acid, 
which is 
deficiency of 


of ascorbic 
scurvy? 
tissue intercellular 
collagen. 


SUPPRESSION OF 


TISSUE REACTIVITY IS] 
The inhibitory effect of cortisone and 
aminopterin is not confined to mesen- 
chymal derivatives. Cortisone is 
erally “anti-anabolic” and suppresses 
e pithe ‘lial as well as connective tissues*, 
and the same is true of aminopterin. 
The striking remissions observed in the 
cases of psoriasis reflect an inhibition 
of excessive epithelial proliferation, and 
the alopecia and impairment of wound 
healing in several subjects further indi- 
cate functional depression of — the 
epithelial structures. Improvement. in 
psoriasis been observed in 
cases treated with cortisone’. The mu- 
cosal ulceration, which is the most 
frequent reaction to aminopterin, may 
be considered to result from sloughing 
of the mucosa and suppression of its 
continuous regenerative activity. Such 
wide spread inhibitory eflects of amin- 
opterin impose serious limitations on 
its clinical applicability, for toxicity 
goes hand in hand with therapeutic 
effect. It is to be emphasized that the 
observations reported here are not 
intended to advocate aminopterin as 
a practical therapeutic agent to replace 
or duplicate the effects of cortisone, 
but rather to elucidate the mechanism 
of action of these compounds. 
Summary. Administration of the folic 
acid antagonist aminopterin in subjects 
with rheumatoid arthritis is attended 
by a remission of symptoms and signs 
of articular and periarticular inflam- 
matory reaction. Laboratory indices of 
disease activity, such as gamma globu- 


gen- 


has also 


lin and sedimentation rate, are not 
affected. 

The effect of aminopterin is not 
mediated through stimulation of the 


adrenal cortex, but appears due to in- 
hibition of mesenchyme. Pathological 
lesions in the rheumatic state occur in 
connective which are meta- 
bolically most active, and subject. to 
stress and stimulation of fibroblastic 
activity. It is suggested that the benefi- 
cial effect of other agents such as 
ACTH and cortisone, Roentgen rays 


tissues 
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and salicylates in rheumatic disorders, 
is due similarly to inhibition of connec- 
tive tissue reactivity with suppression 
of inflammatory and proliferative tissue 
responses. 

The effect of aminopterin is not con- 
fined to mesenchymal derivatives. 
Striking remission of psoriatic lesions 
was observed in 6 subjects with psori- 
atic arthritis, and in 3 subjects with un- 
complicated psoriasis of long standing. 
indebted to D1 
Hospital, for his interest in this study. 
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Remission of skin lesions occurred also 
in a case of lupus erythematosus, and 
in a case with chronic atopic eczema- 
toid dermatitis. Alopecia and impair- 
ment of 
subjects 


healing in several 


functional 


wound 
further 
depression of the epithelial structures, 


indicated 


in addition to ulceration of buccal 
mucosa which was regularly observed. 
The toxic effects of aminopterin place 
practical limitations on its use as a 


therapeutic agent. 
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From the Arthritis Clinic, 

Ixy numerous studies'* electropho- 
resis of blood serum has shown that 
the gamma globulin is substantially 
increased disease conditions specifi- 
ally involving the antigen-antibody 
system. This holds true in various rheu- 
matie diseases, among them rheumatic 
fever™!= and rheumatoid arthritis®. 
Using the electrophoretic technique, 


sera from a variety of patients from this 
studied’, and published 
the protein 
confirmed. Considering 


clinic were 


observations concerning 


tractions were 


the normal value for gamma globulin 
as 12.5%, the average of 16.7% in 23 


rheumatoid arthritis sera and 17.5% in 
fever sera seemed to indi- 


cate the presence of antibody protein in 


S rheumatic 


these specimens. In disseminated lupus 
ervthematosus, spectacular —aver- 
11.8% was found in § sera. 
However, the complexity of the electro- 
phoresis procedure prevented its rou- 
tine Description by Jager 
and Nickerson*® of a simple laboratory 
method for estimating gamma globulin 
led to investigation of this protein com- 
ponent by chemical means. 
\ntistreptolysin is an antibody found 
in blood serum which neutralizes strep- 
a product of hemolytic strep- 
Todd" first described a method 
for measuring antistreptolysin titer and 
long with other findings demonstrated 
that an elevated titer was present in 


age value of 


clinical use. 


tolvsin, 


tococci. 


M.D. 


MEDICINE 
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INDIANA 


Indianapolis General Hospital) 


infections which were followed by rheu- 
matic fever! 
tions)?! 


Subsequent investiga- 
’ justify the conclusion that 
most patients with active rheumatic 
fever have a high antistreptolysin titer, 
while those with inactive rheumatic 
heart disease usually do not. Further, 
patients with rheumatoid arthritis are 
expected to have low antistreptolysin 
titers although occasionally the value 
mav be elevated in the early stages of 
the disease. Modifications of Todd's 
original method have been described. 
among them the procedure of Rantz 
and Randall'! which was used in this 
study. 

An attempt has been made to answer 
2 questions: 1) In rheumatic patients, 
are chemical estimations of 
gamma globulin clinically useful and 
practical? 2) Is there a corre ‘lation be- 
tween the values for gamma globulin 
and antistreptolysin titer in such pa- 
tients? 

In 30 normal human subjects, Jager 
and Nickerson® found the mean value 
for gamma globulin to be 0.860+0.144. 
Our mean of 0.882+0.027 based on 35 
normals appears to be comparable. For 
practical purposes we have considered 

values above 1.0 as being abnormally 
elevated. In this study antistre 26 sin 
titers above 125 units are regarded ¢ 
significant. 

A summary of antistreptolysin titers 
183 


single 
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and gamma globulin estimations is pre- 
sented in Table 1. It is to be noted that 
in 3S estimations of gamma _ globulin 
in 35 normal individuals only 6 had a 
value of 1.0 gm. or above; 44 of 52 pa- 
tients with rheumatoid arthritis had 
elevated values, as did 3 patients with 
rheumatoid spondylitis. Similar findings 
are noted in 13 patients with rheumatic 
fever, 10 of whom had elevated values. 
Similarly, the levels in 3 of 4 patients 
with specific infectious arthritis are 
above normal. However, there are only 
2 of 6 patients with degenerative joint 
disease with gamma globulin values 
above 1.0 gm. 

In contrast. there were only 13 of 52 
patients with rheumatoid — arthritis 
showing an antistreptolvsin titer above 


RICE, ULRICH: 


125 units. As would be expected in 
rheumatic fever, 13 patients had an 
elevated antistreptolysin titer and in 
specific infectious arthritis 3 of 4 pa- 
tients had elevated values. Only 1 of 
6 patients with degenerative joint dis 
ease had an antistreptolvsin titer above 
125 units. 

It seems, therefore, that there is no 
definite parallel between antistreptoly 
sin titer and gamma globulin concen- 
tration. The greatest discrepancy was 
seen in the patients with rheumatoid 
arthritis. While gamma _ globulin esti- 
mations may occasionally be helpful in 
establishing diagnosis in rheumatic dis 
ease, the complexity of the procedure 
does not seem to warrant its routine 


wse., 


PABLE 1 \ SUMMARY OF ANTISTREPTOLYSIN TITERS AND 
GAMMA GLOBULIN ESTIMATIONS 


Number \ 
Patient Est 
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R um. Artl 2 so 
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TH associated with 


diabetes mellitus has resisted all forms 


retinopathy 


of therapy. The most recent investiga- 
tions have centered on the compounds 
collectively This 


agents 1s 


known as vitamin 
group of pharmacological 
alleged to exert a capillary stabilizing 
effect in the 


stimuli 


face of a variety of noxious 
ln man, attempts have been 
to show that vitamin P stabilized 


capillaries by demonstrating a favor- 


made 


able influence on the increased capil- 
lary fragility freque ‘ntly seen in patients 


with diabetic or hypertensive retin- 
opathy. Unfortunate ly for the experi- 
ments, many of the factors which 


affect capillary fragility are unknown. 
It is: that fluctuations in 
( apill: irv fragility occur which are un- 


certain 


related to specific therapy. In a 
105 
and 


pre- 
male 

Munro® 
increased 


normal 
Bell, 
that LOY showed an 
capillary — fragility, 
records that of 
diabetic 


sumably group of 


students Lazarus, 
found 
Barnes* 
t group ot SO cases of 
re 15% display aved 
normal capillary strength. Of 9 cases 
of hypertension with retinal hemor- 
rhages, Soloff and Bello?! found 3 to 
have normal capillary fragility tests. 

\ defect common to all capillary 
tests is the necessity of judging the 
status of the capillaries in general from 
observations made on a limited number 
The 
smaller the area in which petechiae are 
counted, the greater are the chances 


whereas 


of these vessels in the forearm. 


* Present Address: 1462 Bishop Street, Montreal, Quebec, 
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for poor correlation. Equally obscure 
are the immediate factors which pre- 
cipitate retinal hemorrhage, as only a 
small percentage of subjects with an 
increased capillary fragility are afflicted 
by bleeding. 


“Of the various types of vitamin P 


available, rutin has been most exten- 
sively studied. Recent reviews of 
clinical studies*!!"> clearly indicate 


that definite effects are not forthcom- 
ing on oral therapy. In subjects with 
diabetic retinopathy, the administra- 
tion of rutin has been associated with 
improvement in 25% or less. Since many 
months of therapy usually elapse be- 
fore improvement is apparent, and 
since 15% of subjects with diabetic 
retinopathy may show a normal capil- 
lary strength without specific therapy’, 
it is easily understood why many 
authors have concluded that rutin is of 
no value in this disease. The poor 
results which rutin has elicited in 
clinical investigations stand in sharp 
contrast to the effects observed in 
animals!’'®, These differences may be 
referrable to poor absorption from the 
gastrointestinal tract or to the possi- 
bility that the capillary fragility which 
occurs spontaneously in various patho- 
logical conditions is in no way com- 
parable to the various types of experi- 
mentally induced capillary weakness. 


Methods and Materials. In _ the 
study, 2 new approaches were 


possibility of poor results due 


present 
made. The 
to defective 
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absorption from the gastrointestinal tract was 
precluded by injecting rutin intravenously. 
Rutin was rendered soluble by compounding 
it with methyl glucamine. An aqueous solu- 
tion containing 25 mg. rutin per cc. was pre- 
pared and sterilized by filtration. The pH 
varied between 8.5 and 9.0, depending on the 
amount of basic methyl glucamine present. 
The rutin solution was administered intra- 
venously because local pain precluded the 
use of subcutaneous and intramuscular sites. 
In one subject, a small amount of the solution 
was inadvertently placed paravenously, and 
a 3-inch segment of thrombophlebitis devel- 
oped. 

The therapeutic potentialities of 2 newer 
types of vitamin P, esculin and Adrenoxyl, 
were also investigated. It has been claimed 
that these compounds are endowed with 
potent capillary stabilizing effects. Esculin is 
a coumarin type of vitamin P. Of particular 
appeal was the report that a sustained rise 
in capillary strength appeared within a mat- 
ter of hours following the oral administration 
of 20 mg. of esculin to normal human sub- 
jects!4 It remained to be seen if similar rapid 


RO 


HO () 


Esculin 


effects could be elicited in diseased subjects. 

Adrenoxyl!§ is a non-pressor adrenochrome 
stabilized by conversion to the monosemi- 
carbazone derivative. It is at least partly 
absorbed from the gastrointestinal tract, as 
8 to 28% of a 10 to 20 mg. oral dose may be 
recovered from the urine, unchanged®. It is 
believed by some!7? that adrenochrome is the 
directly acting endogenous metabolite respon- 
sible for the maintenance of capillary stabil- 
ity. Other compounds are said to exert a 
vitamin P activity by preventing the oxidative 
destruction of adrenochrome. Other investi- 
gators? deny the existence of such a relation- 
ship. 

Since most of the experimental subjects 
suffered from diabetes mellitus, vitamin E 
was investigated because of the protection it 
affords in experimental vascular degeneration 
in which a fat factor is thought to be im- 
plicated!?. 

With the exception of 1 patient, injectable 
rutin was given intravenously in 1 or 2 daily 


doses. In some cases, rutin was ers 
given by mouth. Esculin, Adrenoxyl, and 
vitamin E were administered exclusively by 
mouth, in 3 or 4 daily doses. 

Capillary fragility was measured by inflat- 
ing a cuff on the upper arm to 100 mm. of 
mercury for 5 minutes. After the congestion 
had cleared, a transparent plastic disc, 6 cm 
in diameter, was placed over the antecubital 
fossa and the underlying petechiae counted. 
Normally less than 25 appear. Successive tests 
were performed on alternate arms so that an 
interval of at least 2 weeks elapsed between 
anv 2 successive readings on one arm. If 
more than a few petechiae appeared on any 
area of the forearm, the test was regarded as 
positive. 

Of the 10 experimental subjects, § 
had diabetes mellitus, 1 essential hyper- 
tension, and 1 was in the nephrotic 
phase of glomerulonephritis. Detailed 
accounts of evegrounds are omitted 
because during the period of observa- 
tion, changes other than those men- 


NH—N OH 
O 
N 
CH 
Adrenoxyl 


tioned were slight or absent and, in 
any event, not other than would have 
been expected as part of the natural 
course of the disease. 

Observations and Discussion. The 
different types of drugs used, and the 
capillary fragility test after each course 
of therapy, are presented in tabular 
form. Of the 6 patients who received 
rutin intravenously, only 2 displaved 
a marked improvement in capillary 
fragility. In both, the possibility of 
spontaneous remission cannot be ex- 
cluded. The 4 subjects who failed to 
respond received 1050, 1600, 3775, and 
8875 mg. of rutin over 7, 8, 12, and 34 
days, respectively. Since the drug was 
administered intravenously, the lack of 
effect cannot be ascribed to poor 
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TABLE 1. THE EFFECT OF THERAPY ON CAPILLARY FRAGILITY 


Therapy Petechial 
Counts 
Daily No —— —— 
Dose of after 
Patient Type (mg.) Route Days Control Therapy 
a rutin 200 100 100 
ascorb. acid 500 
b rutin 400 I. 7 30 
Female—46 yrs. severe ascorb. acid 1000 
diabet. retinopathy © rutin 300 Oral 12 110 
d esculin 150 Oral 28 130 
rutin 300 
e ascorb. acid 1500 Oral 21 90 
vitamin E 300 
rutin 125 I. V. 10 350 
a - rutin 250 3 36 
rice diet 
b rice diet 14 > 200 
rutin 360 Oral 2] 20 
Male—28 yrs. severe Vitamin E 300 
diabet retinopathy d rutin 360 Oral 21 > 200 
e vitamin E 300 Oral 21 50 
f same same same 14 200 
rutin 360 25and + +4 
g « ascorb. acid 300 Oral 1+ just below 
vitamin E 1800 cuff 
hg + Adrenoxyl 20 Oral 21 350 
rutin 300 I.\ 13 > 200 120 
b rutin 225 LV. 21 > 200 
Female —56 yrs. moder- ascorb. acid 500 
ate diabet. & hyper- < ¢ Adrenoxyl 20 Oral 21 > 200 
tens. retinopathy d esculin 200 Oral 7 100 
e same same same 26 200 
f vitamin E 400 Oral 14 200 
Male—54 yrs. severe | a Adrenoxyl 20 Oral 21 200 250 
diabet. retinopathy b rutin 300 a. 12 250 
Female—52 yrs early rutin 200 LV. 8 200 200 
diabet. and hypertens ascorb. acid 500 
retinopathy 
Female—54 yrs. severe | a esculin 150 Oral 0 200 200 
diabet. retinopathy rutin 360 Oral 
Almost total blindness b < ascorb. acid 1800 21 200 
Vitamin E 300 
a  Adrenoxyl 15 Oral 7 > 200 60 
b same same same 14 60 
c same same same 21 250 
Male—39 yrs. diabet. | d same 20 same 30 200 
microaneurysms e esculin 200 Oral 42 200 
rutin 360 
f < ascorb. acid 1800 Oral 21 200 
vitamin E 300 
a esculin 300 Oral 14 300 300 
Female—51 yrs. moder- rutin 360 
ate diabet retinopathy b « ascorb. acid 1800 Oral 28 300 
vitamin E 300 


Male - 49 yrs. Essen. 
hypertension with rutin 150 I. V. 7 140 100 
mild papilloedema 


Male— 23 yrs. Nephrotic rutin 200 I. M. 20 No effect on 
stage of nephritis ascorb. acid 500 [ edema or 
proteinuria 
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absorption. The possibility that coup- 
ling with methyl glucamine interfered 
with the action of rutin also appears 
remote, since injection of the complex 
in animals has elicited the usual anti- 
permeability effects of rutin’. It is 
clear that rutin lacks any dramatic 
therapeutic effect when given  intra- 
venously, Improvement in 2 of 6 cases 
is not signific: intly in excess of the per- 
centage improvement reported follow- 
ing oral administration of the drug. 
When one considers that 15% of sub 
jects with diabetic retinopathy spon- 
taneously show normal ipillary 
strength”, the therapeutic potency of 
rutin whether given by mouth or by 
vein, appears to be of a very low order 
of magnitude. 

Adrenoxyl failed to benefit the 
weakened capillaries. One subject. re- 
ceived 5 mg. t.i.d. for 21 days. In 2 
subjects, 5 mg. were given 4 times 
daily for 21 days. The other subject 
received it for 72 days. Previous studies 
by others!’ indicated that in normal 
humans, the minimal dose which 
would strengthen capillaries lay be- 
tween 2 to 4 mg. when injected intra- 
muscularly. Our subjects received the 
drug by mouth and presumably ab- 
sorbed 8 to 28% of each dose. Since we 
administered the Adrenoxyl 3 to 4 
times daily, it was felt that the dosage 
employed should be adequate. It is 
possible that this assumption was er- 
roneous. This point remains unsettled 
and the data are presented to indicate 
that when mg. of Adrenoxyl are 
given orally 3 to 4 times daily, no bene- 
ficial effect on the vascular fragility of 
diabetes mellitus can be detected. Of 
the 8 diabetic subjects, : developed 
extensive ocular hemorrhages while 
under therapy and both were receiving 
Adrenoxy] at the time. 

Regarding esculin, there need be no 
hesitancy in concluding that it is de- 
void of any capillary stabilizing effect 
in Pod mellitus. All 5 subjects 


> 


to whom it was administered failed to 
show any sustained improvement in 
the of their capillaries. In 
crease in capillary resistance in normal 
was reported! to follow the 
administration of a single oral dose of 
20 mg. The individual doses employed 
in the present study were 50 or 100 
mg., and they were given 3 to 4 times 
daily. The therapeutic failure cannot 
therefore be attributed to insufficient 
dosage. Since the effects in normals 
were said to be observed within 24 
hours!', we feel that the periods ot 
esculin therapy were sufficiently long 
(14, 28, 33, 40, and 42 davs) to afford 
it a fair trial. 

Of considerable interest are the 
fluctuations observed in capillary 
fragility. In Case 3, the control capil 
lary test elicited over 200 petechiae 
and a similar number were present 
after intravenous rutin and ascorbic 
acid therapy. After a week of esculin 
therapy, only LOO petechiae ared. 
After an additional 26 davs of the same 
therapy, 200 petechiae developed. 
Likewise. in Case 7 the petechiae 
count dropped from the control figure 
of over 200 to levels of 60 at 1 and 3 
weeks after the onset of therapy Ih 
spite of maintenance of the same regi 
men, the capillary test 3 and 7 weeks 
later elicited 200 and 250 petechiae 
respectively. Similar findings were also 
made in Case 2. Obviously, the im 
provements in capillary strength must 
have been independent of vitamin P 
therapy, since relapse occurred in the 
face of maintenance of the same regi- 
men. The only alternative explanation 
is the development of tachyphylaxis. 
which seems improbable. As men- 
tioned earlier, the causes of such spon 
taneous changes are obscure. 

We observed a normal capillary 
strength in 3 diabetics whose retino- 
pathy would have led us to anticipate 
a marked increase in fragility. In 1 
subject, a hip fracture suggested the 
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rpli iv of stress and adrenal cortic: al 
Next morning when the pa- 
circulating eosino- 


hormone S 
tient 
phil count 


basal al 


revealed only 33. cells per 


canm. which suggested increased 


output of adrenal cortical hormones=?. 
Excessively low eosinophil counts were 
also found in the other 2 
of them 


attacks of insulin hypoglyce mia, a pro- 


Was experiencing numerous 


cedure known to elicit a drop in the 


Likewise, when 
it was noted that 


capillary strength 


‘ osinophil count! 


Case 2 was reviewed, 
inprovements 
occurred when insulin shocks were 
that 


exercise a 


numerous. Since it is known 


adrenal cortical hormones 


capillary stabilizing effect in the face 


of a variety of noxious stimuli® 
the 


the tactors responsible for spontaneous 


above findings suggest that one of 


Improvement — in capillary strength 


might be an increased output of 
adrenal cortical hormones. Although 
the observations are few in) number 
and hence not conclusive, they are 


sufficient to warrant further investiga- 


AGILITY Ot 


subjects. One 


DIABETIC RETINOPATHY 
stances where the adrenal cortex might 
have been stimulated. 

Summary and Conclusions. 1. Rutin 

large doses was administered intra- 
venously to 5 subjects with diabetic 
and 1 subject with hype rtensive retino- 
pathy. Improvement in capillary fragil- 
ity occurred in 2 patients, but this 
improvement could not be related to 
specific therapy. Rutin had no demon- 
strable effect on capillary fragility in 
this series 
9 F 


ministered orally to 5 subjects with 
diabetic retinopé ithy. No improvement 
in capillary fr: agility could be detected. 
3. In 4 subjects with diabetic retino- 
pathy, Adrenoxyl failed to improve the 
weakened capillaries. 
300 to 400 mg. of 
daily, alone or in combina- 
tion with large doses of ascorbic acid 
and rutin, for periods of 14 to 35 days, 
failed to elicit any sustained improve- 
ment in capillary strength. 

5. Attention is directed to sponta- 
neous changes in capillary fragility 
noted herein and elsewhere. It is sug- 


arge doses of esculin were ad- 


‘4. In 5 subjects, 
vitamin 


tion and to suggest that the finding of gested that increased adrenal cortical 
normal capillary strength be inter- activity might be partly responsible for 
preted with caution under circum- — this phe nomenon. 
| ndebted to Dr. W. M. Nicholson and Dr. Walter Kempner for making their 
tient vailable for study. Acknowledgment is made to the pharmaceutical houses for 
enerous supplies of the following drugs; rutin methyl glucamine and esculin, The Frank 
W. Horner, Ltd.; adrenochrome and rutin-ascorbic acid tablets, E. R. Squibb ,and Sons; 
tablets and aqueous suspensions of vitamin E, Hoffmann-LaRoche, Inc.; methyl glucamine, 
Abbot Laboratories 
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EFFECT OF AUREOMYCIN AND THE FLAVONOID 


RUTIN ON THE SPLENECTOMIZED RAT® 


By PauL E. 
RESEARCH 


Rekers, M.D. 


ASSOCIATE 


AND 


NORMAN MARTI, 


TECHNICAL. 
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From the Institute for Medical Rese 
administration of selected flav- 
to the before and 
irradiation reduced significantly 
with- 
alteration of the throm- 
and leukopenia*. The 
action of these chemicals has 
\ benefit to the vas- 
vet 


Tut 
onoid 
atter 
the 
out significant 


agents dog 


hemorrhagic manifestations, 
bocytopenia 
of 
not been clarified. 
bed 


mode 


undetermined 
vet 
been 


culay in some 
in 


given 


assumed. 
data 


has been no 


test reported have 


which would substantially support a 
claim that a flavonoid, such as rutin, 
per se affected the specific membrane 
permeability phenomenon. Antibiotic 
activity of some degree of the flav- 
onones has been demonstrated in vitro 

but the studies with other more 
potent and better known antibiotics. 


with the exce ption of aureomvein and 


terramvein®, have failed to show any 
benefit to the irradiated host®. With 
aureomyein, the bleeding tendency in 


the irradiated animal appears to be en- 
especially trauma", 
The non-irradiated spleen in the other- 
wise irradiated animal offered protec- 
tion from the deleterious effects of radi- 
This apparent benefit 


hanced, following 


ation®. was 


arch, Cedars of Lebanon Hospital) 


reported to be due to ectopic erthro- 
poiesis in the spleen. Accordingly, 
attention has been directed towards 
the spleen and the role it pli LVS in the 
non-irradiated as well as the irradiated 
host. Furthermore, there is abundant 
laboratory evidence to indicate that the 
removal of the spleen in many species of 
animals (non-irradiated ) is followed bv 
a conspicuous anemia, leukocytosis and 
frequently death'''*. This response is 
reported to be due, as in Barton- 
ella muris infection, to a diminution in 
natural and, or, acquired resistance to 
latent infections'*. Occasionally, when 
a species of laboratory animals is found 
in which the above mentioned changes 
do not occur following splenectomy, 
it has been referred to as “carrier 
free"'*. The nature of the protective 
mechanism of the spleen is not clear. 
This report demonstrates a protective 
action of a flavonone, rutin, and a 
potent antibiotic agent, aureomycin, on 
a standard splenectomized rat. 


Methods and Material. Normal adult male 
Slonaker-Addis albino rats weighing between 
200 were used throughout. All 
rats were selected at random from the stand- 


and 270 gm. 


* This paper is based on work performed under Contract No. AT (04-1)—290 for the U. S. 
Atomic Energy Commission at the Institute for Medical Research, Cedars of Lebanon Hospital, 


Los Angeles 27, California. 


** Aureomycin supplied through the courtesy 


tories, American Cynamide Co.., 


of J. M. Ruegsegger, M.D., Lederle Labora- 


Pearl River, New York. 


+ Rutin supplied through the courtesy of Mr. Giles St. Clair of Penick and Company, 50 


Church Street, New York 7, New York. 
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ard large colony employed for many years in 
this laboratory. Rats were divided into groups 
consisting of at least 10 rats each and all 
underwent splenectomy under ether anes 
thesia. At the conclusion of the experiment all 
animals were sacrificed and examined for 
evidence of accessory splenic tissue 


** in the form of a fine powder 


Aureomycin 
was mixed in the stock diet at such a con- 
centration that approximately 20 mg. was 
consumed per day per rat. The drug was fed 
1 dav before splenectomy and daily thereafter 
for 13 days, after which only the stock diet 


Was emploved Diet and water were fed ad 


Rutint in the torm of a fine powder Wal 
mixed in the stock diet at such a concentra 
tion that approximately LOO) om \\ con 
sumed per day per rat. Thi drug w livin 
istered 7 days ind 13) itted 
splenectomy to one roup of rats md 13 day 


atter splenectomy only to ith 


Blood studies were carried out by standard 


methods® and the blood smears examined tor 
evidence ot Bartonella blood i 
ples were taken from. tl freshly cut tip of 
the tail 

Phe animals were | t} 


Ing groups 


lib., but daily food consumption was noted Group | Control I—Splenectomy onl 
rABLE 1 SPLENECTOMIZED RATS 
Mean Hea Va 
{ 
RB Whe RB RR 
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Da ympute fr 
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Fic. 1.—Mean 


JONTROL splenectomy 


- AUREOMYCIN pre & post splenectomy 


RUTIN pre & post splenectomy 


RUTIN post splenectomy 
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Ervthroevte values 
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Group II: ¢ ontrol Il—Celiotomy only. 


Group \ureomycin—20 mg. day 
before and 13 days atter splenectomy. 

Group I\ Rutin—lOO meg. 7 davs before 
nd 13 days after splenectomy. 

Group V: Rutin—100 mg. for 13 days after 


only 


Results. Pertinent data to the present 
limited to the hematological 
Figs. | Table 1). Bar- 
fonella muris bodies appeared in the 
blood of all control rats 
within 1 week after splenectomy and 


re port 


findings and 2 


ripe ral 


WBC «x 
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blood at the times examined. In those 
animals receiving rutin before and fol- 
lowing splenectomy, the Bartonella in- 
festation appe ‘ared in only 50% of the 
rats and was not as severe as noted in 
the control group. None of the animals 
succumbed during the period of study, 
though 
group were 


most of those in the control 
markedly ill for 4 to 10 
days, as evidenced by inactivity, an un- 
kempt appearance and diminished die- 
tary intake. 


o—- CONTROL splenectomy 
—— AUREOMYGIN pre @ post splenectomy 
— — RUTIN pre & post splenectomy 


RUTIN post splenectomy 


3 
8 
~ 5 ic 5 20 25 30 
TIME in DAYS 
Fic. 2.—Mean total leukocevte values 
disappeared for the most part within Discussion. The lack anemia and 


another 7 days. In the remaining peri- 
od of study only an occasional out- 
burst of these bodies was noted. The 


presence of Bartonella muris bodies in 
the blood invariably associated 
with a conspicuous drop in the ervth- 
rocyte count as well as poikilocytosis, 
anisocytosis, polvchromasia and_ the 
of normoblasts. Those rats 
those receiving 
receiving rutin 
without evi- 
dence of Bartonella muris bodies in their 


Was 


presence 
undergoing celiotomy, 
aureomvcin, and those 


atter splenectomy, were 


leukocytosis in the splenectomized rats 
receiving aureomycin would immedi- 
ately suggest that this powerful anti- 
biotic agent protected the rat from the 
overwhelming infection that is believed 

» follow splenectomy. Such an inter- 
cso presupposes that the only 
action that such a drug has is an anti- 
biotic one. Die tary factors such as 
pterylglutamic acid have been shown 
to be of benefit to the anemia of the 
splenectomized rat with Bartonella in- 
festation'® yet Kodicek and Carpenter 
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found that neoarsphenamine, a drug 
known to suppress the infection that 
flares up after splenectomy, was inac- 
tive in curing the anemia of PGA 
deficient rats’, 

The results in the rutin treated ani- 
mal indicate that some protection is 
offered the splenectomized rat by this 
drug, even when administered after 
splenectomy, but, when compared with 
aureomycin, it is not as great but com- 
parable to PGA'. Antibiotic activity 
has been ascribed to rutin':'’, and it is 
possible that the results reported here 
are a measure of such antibiotic activ- 
itv. Further study is necessary to clarify 
this point. 

Haast has presented a provocative 
point in his description of the mecha- 
nism of invasion. Several enzymes have 
been found which appear to have a 
catalytic effect by destroying hvalu- 
ronidase and play an essential role in 
the defense mechanism of the body by 
preventing invasion of certain bacteria 
and venom. The active principle has 
been established to be of an enzymatic 
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nature rather than of an antibody na- 
ture. In vitro tests have indicated that 
members of the “vitamin P” group are 
effective in inhibiting the activity of 
hyaluronidase? while a similar effect 
from aureomycin remains to be estab- 
lished. The role of hyaluronidase in the 
splenectomized rat is a subject for 
further inquiry, as is the effect of aure- 
omvecin and rutin on hyaluronidase in 
vivo. 

Summary. A profound anemia and 
conspicuous leukocytosis follow splen- 
ectomy in the stock Slonaker-Addis 
albino rat, with the appearance of 
previously absent Bartonella —muris 
bodies in the untreated rats. The ad- 
ministration of aureomycin or rutin 
before and rutin after splenectomy pre- 
vents or reduces these hematological 
alterations. 

Whereas each of these drugs may act 
solely as an antibiotic agent in this 
phenomenon, the question of other ac- 
tion or actions is raised, but not sup- 
ported by data incorporated in this 
report. 


ADDENDUM: Since submitting this manuscript a report has been issued indicating that 


ireomycin reduced the anemia of primary 
had an infectious factor®. 


anemia with the interpretation that such an 
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THE EFFECT OF AUREOMYCIN UPON HODGKIN’S DISEASE ° 


By GoLpMAN, 


M.D. 


LOS ANGELES, CALIFORNIA 


(From the Medical Service, Wadsworth Hospital, Veterans Administration Center) 


PERIODICALLY various infectious 
agents are proposed as the possible 
cause of Hodgkin's Disease. The devel- 
opment of aureomycin, with its wide 
range of effect upon infectious agents, 
suggested that this drug might be tried 
to determine whether an organism sus- 
ceptible to aureomycin might play a 
role in the etiology of Hodgkin's dis- 
ease. It was therefore decided to give 
aureomycin to 5 patients with Hodg- 
kin’s disease, and attempt to determine 
its clinical effect on the disease. 

Case Reports. Case 1. M. L. P., a white 
1924. In 1941 he noticed 
enlarge d lvimph nodes In his neck, which 
upon biopsy were shown to be due to Hodg- 


male born in 


kin’s disease. He was given Roentgen therapy, 
until 1948, having 
served in the Army during the interval with- 
out disability. With the recurrence of his dis- 
noted cough, weakness and weight 
loss, and on examination in July, 1948, there 


and was. asy mptomatic 


ease he 


was a generalized lymphadenopathy and 
splenomegaly, as well as mediastinal and 
paratracheal lymph node enlargement  ob- 


served on Roentgen examination of the chest. 
The patient received Roentgen ray therapy 
August to October, 1948, with marked 
improvement 


trom 
Phere was a recurrence in Jan- 
uary, 1949, with repeated improvement upon 
treatment. In March, 1949, the 
patient reappeared with the same signs and 
symptoms, and in addition he had a marked 
fever. He given 4.0 gm. of 
vureomvecin daily for 6 days, with no discern- 
ible clinical change. Subsequently, on the 7th 
day, 10 mg. of nitrogen mustard were admin- 
istered intravenously and on the 8th day 15 
mg. were injected, also without evidence of 
improvement. The patient continued to have 
: swinging fever until his death on May 16, 
1949. A necropsy was performed. 

Case 2. E. C. O., a white male, born in 


Roentgen 


swinging was 


1919, on March 14, 1949, suddenly developed 
a fever with chills, night sweats, muscular 
aching and cough. Physical examination re- 
vealed a generalized lymphadenopathy and 
marked splenomegaly. A lymph node biopsy 
was performed on April 11, 1949, and tissue 
examination demonstrated the features of 
Hodgkin's Laboratory examination 
was not remarkable except for anemia with a 
hemoglobin of 7.7 gm. The patient received 
aureomycin, 3.0 gm. daily, for 8 days with- 
out any apparent effect. On the 9th day 10 
mg. of nitrogen mustard were administered, 
followed by 15 mg. on the 10th day. The 
patient was afebrile on the 13th day, and was 
still afebrile when he left the hospital 9 
davs later. 

Case 3. H. W. L., a white male, born in 
1921, was well until December, 1946, at 
which time he first noticed periods of low- 
grade fever which would last about 2 weeks, 
followed by a 2-week remission, and then 
a recurrence of the fever. The fever was mini- 
mal for about a vear, and was believed to 
represent a mild, chronic undulant fever. 
Early in 1948 the fever became more severe, 
and in March a roentgenogram of the chest 
revealed mediastinal widening. Other phys- 
ical and laboratory examinations were with- 
in normal limits. tentative diagnosis 
of Hodgkin’s disease was made, and a thera- 
peutic trial of Roentgen therapy to the medi- 
astinum was instituted. This reswlted in the 
resolution of the mass, but the cvclical fever 
continued. In July, 1948, an enlarged inguinal 
lymph node was noted, which on biopsy con- 
firmed the Another course of 
Roentgen therapy failed to halt the fever, and 
in October, 1948, a total of 25 mg. of nitro- 
gen mustard was administered intravenously 
in 2 doses. Within 4 days the patient was 
afebrile and the which ensued 
lasted for 4 months, although the patient 


disease. 


diagnosis. 


remission 


continued to have a persistent mild anemia 
and leukopenia, and his erythrocyte sedimen- 
tation rate elevated. A second 
course of nitrogen mustard was administered 


remained 


* Reviewed by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions of the author are the result of his own study 
and do not necessarily reflect the opinion or policy of the Veterans Administration. 
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1949, without benefit, but 


Roentgen therapy to the ab 


in’ February 


a ol 


domen was tollowed by a drop in the tever 


and another 4-month remission. In August 
1949, a course of Roentgen therapy caused 
only l-month remission Aureomycin 
was then administered in doses of 2.0 gm 


daily for 4 davs without any 


apparent 
change in the 


patient's course. On the 5th 
day 10 mg. of nitrogen mustard wer: 


istered 


admin 
and on the 6th day 
mustard 
10th day the 


intravenously, 
15 mg. of nitrogen 
istered. On the 
afebrile. 

Case 4. I. G., a white male born in 
noted enlarged left supra-clavicular nodes in 
August, 1948, and Hodg 
kin’s disease was made by subsequent biopsy. 
In addition, the patient had angina pectoris 
with onset in 1934, and he had frank coronary 
occlusions in 1939 and 1943. Roentgen ther 
instituted in November, 1948, 
was repeated more or less continuously from 
that time on. He was admitted to the hospital 
in January 1950. at time he had a 
generalized lymphadenopathy, but no liver 
Ol spleen enlargement. His red blood cell 
count was 3.8 million with 12.5 gm. of hemo 


admin 


were 
pate nt was 
LSSY 


the diagnosis ot 


apy Was and 


which 


blood count was 2200 with 
normal differential and 
his platelets were depressed. On January 13 


globin, his white 
an essentially count, 
1950, the patient was started on intravenous 
While drug he 
developed an acropurpura with lesions 7 to 10 
mm. in diameter which had white, apparently 
purulent centers, and in addition there wer 
numerous 1 to 2 mm. petechiae. Ther 


aureomycin receiving the 


Was 
no apparent clinical improvement; in fact, the 
general deterioration was unaffected. On Jan 
uary 18 there were 1100 leukocytes per c.mm 
and very few platelets could be found. On 
January 25 the patient had an episode of left 
precordial pain, went into shock, and died a 
few hours later of a myocardial infarction. A 
necropsy was performed. 

Case 5. J. K. T., a white male born in 1923, 
noted onset of pruritus in June, 1949. This was 
followed by fatigue, cough, weight loss, fever 
and Enlarged cervical lymph 
nodes first appeared in October, 1949. Physi 
cal examination reve aled small lymph node Ss 
in the left posterior and right anterior cervi 
cal triangle and large nodes in the left an 
terior cervical triangle and in the groins. His 
liver and spleen were not palpable. Medias- 
tinal adenopathy was demonstrated by roent 
genogram of the The skin showed 
pruritic excoriations. A lymph nod 
biopsy confirmed the diagnosis of Hodgkin’s 
disease. Aureomycin was started on Decem 
ber 28, 1949, and was continued for 7 days in 


night sweats. 


chest. 
many 
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Phere was a slight 
could not by 


the dosave ot claily 


decrease in the tever which 


distinguished from a remission in the Pel-Eb 
stein evele. There was no concomitant sub 
jective improvement or other change thi 
clinical picture. On January LS, L950, the 
patient received LO mg. of nitrogen mustard 
followed by 15 mg. the next day. There wa 
m1 immediate remission in the fever the dav 
following the second injection, accompanied 
by marked subje clive nu provement 
nution in size of the previously enlarged 
nodes. ‘The remission ha mtinued 


Discussion. The current concepts of 


the etiology of Hodgkin's disease re 


cently have been reviewed by Hoste1 
and Dratman', and the evidence for 
and against the infectious origin of 
the disease was presented More re 


cently, Grand* has demonstrated cyto 
plasmic inclusion bodies in tissue cul 
tures of cells obtained from Hodgkin's 
disease lvmph nodes. He was able to 
bodies to 


cause 1m lusion 


appear in 
cells of normal lvmph nodes exposed 
to cell-free supernatant fluid from cul 
tures of Hodgkin's disease tissue. He 
also noted that the latter tissue tended 
to degenerate rapidly on culture. as 
opposed to most tumor tissues. which 
Bostick! 
significant 
chick 


from 


luxuriantly found a sta 


tistically 


GTOW 
mcrease 
mortality of embrvos injected 
Hodgkin's disease 


lvmph nodes over those injected with 


with extracts 


extracts from other types of tumors and 
These 


in estigators the 


tissues. 
the 
filterable and serially passable factor 
Hodg 


kin’s disease Ivmph nodes. Thus, even 


findings suggested to 


presence of a 


possibly an infectious agent 


though no organism has ever been 
demonstrated, it was hoped if 
Hodgkin's 
infectious agent, it would prove vulner 


able to the 


(which has at least as large a spectrum 


disease were due to an 


action of aureomycin 
of vulnerable organisms as any other 
antibiotic known at present ). 

Because of the frequent presence ot 


fever associated with Hodgkin's disease 
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and its possible significance as a man- 


itestation of an infectious illness, an 
attempt was made to note particularly, 
any eflect 


of aureomvecin on our patients: temper- 


among other observations, 
ature curves. Case 1 failed to respond 
aureomycin or to 
t demonstrated a_ fall 
in temperature some days subsequent 
to the administration of 
Since this was associated with what 


either to nitrogen 


mustard. Case 


aureomyvcin. 


= 


2. 
LW 


\ 
DS 
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was symptomatic with 
the associated onset of a fall in temper- 
ature. Case 3 presented the same pic- 
ture. The upper curve (Fig. 1) rep- 
resents the response to nitrogen mus- 
tard while the curve 
represents the effect of aureomycin 
followed by nitrogen mustard. Case 5 
is graphically nondescript, but  clini- 
cally decisive. Since the patient's fever 
was low-grade and irregular, an  in- 


improv ement 


alone, lower 


| KA 
\ N 
A 
\ An 


a NI 
ASS 


hic. 


appeared to be a terminal deterioration 
in the patient's condition, it did not 
appear to be a beneficial response. The 
final coronary occlusion merely hast- 
ened what already appeared to be an 
imminent fatal termination. 

Case 2 is the most clear-cut. There 
was definitely no response to the aureo- 
mycin, but within a few hours after the 
initiation of nitrogen mustard there 


Graphic representation of relationship of fever curves to therapy. 


terval was allowed between the two 
therapies. Although there was a slight 
fall in temperature during the aureo- 
mycin therapy, no remission was in- 
duced in either fever or symptoms. 
Within 4S hours of the initiation of 
nitrogen mustard, however, the fever 
fell and remained below 99? F., the 
patient was symptomatically improved, 
and a remission followed. 
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Thus, aureomycin produced no ap- 
parent beneficial effect. Brainerd and 
his associates’ noted that aureomycin 
failed to alter the course in 2 pa- 
tients with Pel-Ebstein fever. Rottino 
and his co-workers’, 
intravenous doses of aureomycin, also 


using massive 


failed to cause improvement in 6 pa- 
tients with Hodgkin’s disease, although 
no mention was made of fever in those 
cases. Roentgen therapy and nitrogen 
mustard obviously do not destroy the 
perpetuating factor in Hodgkin's dis- 
ease, yet the fact that they are capable 
of causing remissions indicates that 
many features of the disease are re- 


EFFECT OF AUREOMYCIN UPON HODGKIN'S DISEASE 


Since aureomycin was not 
effective it does not seem likely that 
the etiologic agent, if an infectious one, 


versible. 


lies within the aureomycin spectrum. 

Summary. Five patients in varying 
stages of Hodgkin's disease, but. all 
with fever, were given standard doses 
of aureomycin without any apparent 
alteration in their clinical course. Four 
patients subsequently were given nitro- 
gen mustard, and 3 of these responded 
with a prompt, complete, but tempor- 
ary remission. This suggests that organ- 
isms susceptible to aureomycin play no 
part in the etiology of Hodgkin's 


disease. 


REFERENCES 


1. Bostick, W. L.: J. Immunol., 59, 189, 1948. 


2. Brainerd, H., Lennette, FE. 


Clin. Invest., 28, 992, 1949. 

3. Grand, C. G.: Cancer Research, 9, 183, 
Hoster, H. A., 
5 


H., Meiklejohn, G., Bruyn, H. B., 


Jr., and Clark, W. H.: J 


1949 
and Dratman, M. B.: Ibid.., 


8, 1, 1948 


Rottino, A., Philip, W. E., and Sanders, M.: N. Y. State J. Med., 50, 429, 1950 


| 
| 

ul 

b 

te 

ti 

° a 

a 

t 

\ 

t 

( 

\ 

t 

‘ 

t 

( 

i 


A NEW DIAGRAM FOR THE VISUALIZATION AND 
INTERPRETATION OF ACID-BASE CHANGES® 
By Ricnarp B. Sincer, M.D. 


PROFESSOR OF PHYSIOLOGICAL CHEMISTRY 
PHILADELPHIA, PENNSYLVANIA 


ASSISTANT 


From. the Departments of Research Medicine and 
University of 
lr, for any reason, there is an accum- 


ulation in the body of excess acid the 
actual decrease in blood pH is slight, 
primarily by virtue of the presence of 
efficient buffer systems, with both chem- 
ical and phy siologic: al interactions in- 
volved. The importance of the bicarbon- 
ate-carbonic acid system was stressed 
by Van Slvke and Cullen?! when they 
introduced a practical means of de- 
termining the plasma bicarbonate or 
total CO. content as a measure of the 
“alkaline of the body and 
an index of this type of acidosis. Not 
only initial sodium bicarbon- 
ate vield base for the neutralization of 
the excess acid in the process of con- 
‘asily disposed of car- 
but the level of 
carbonic in the arterial blood is 
lowered by sustained hyperventilation. 
Both processes help to minimize the 
pH change in the blood. Subsequent 
to this most significant work of Van 
Slyke’s, published in 1917, other types 
of acid-base disturbance have been 
these include acidosis in 
which the cause is a deficit of extra- 
cellular sodium rather than the ac- 
cumulation of an acid; alkalosis due to 
accumulation of excess sodium in the 


reserve 


does the 


version to the ¢ 


bonic acid, also 


acid 


described: 


Pennsylvania School of 


Physiological 
Medicine ) 


Chemistry, 


body or loss of chloride from the body; 
and re spiratory disturbances where the 
primary defe ‘ct is a re spiratory one, and 
the acid which is present in excess or 
deficit is carbonic acid. Furthermore, 
the quantitative aspects of the non- 
bicarbonate buffer systems, chiefly 
hemoglobin and the plasma proteins, 
have been studied and a precise esti- 
mate made of their contribution to the 
total buffering capacity of the blood. 
In a typical case of severe acidosis the 
decrease in blood bicarbonate would 
provide about 607 of the base required 
to neutralize the excess anions, and the 
decrease in protein anion concentra- 
tion, about 40%. 

The clinician who must diagnose and 
treat cases of acid-base disturbance 
almost never has available a complete 
analysis of the plasma with respect to 
its acid-base composition. He must rely 
only on clinical information and on a 
limited number of laboratory deter- 
minations, such as plasma CO,°° and 
chloride concentrations, and less often 
pH, sodium concentration or concen- 
tration of other constituents. When 
values for both total CO. concentration 
and pH are available the carbonic acid 
concentration or CO, pressure can be 


® This work was aided by grants from the Committee for the Advancement of Research and 


the C. Mahlon Kline Fund of the 


°° The method described by Van Slyke and Cullen*4 for plasma CO,—combining 


University of Pennsylvania. 


wer is 


still widely used but does not provide a bicarbonate or total CO, content of the plasma at 


blood was drawn. 
true 


the time the 
deviations from the 
deviations a 


The manipulation of the 
bicarbonate or total CO, 
re probably small, but they can be very large. Since the method provides not 
more but less information than the direct analysis of plasma handled anaerobically, 


sample introduces unpredictable 
concentration. Most of the time these 


its use 


in the laboratory of its originator was abandoned many years ago'?. 


(199) 


t 


calculated, and also the magnitude of 
the protein anion concentrations for 
blood of given hemoglobin and 
plasma protein level and oxygen satu- 
ration. ‘This can be 
to characterize and classify the acid- 
base 


any 


information used 


disturbance and_ to portray it 
Most of the graphical 


methods of representing the disturb- 


graphically. 


ance involve the use of rectilinear co- 
with 2 of the following 
variables represented on the horizontal 


ordinates 


and vertical scales: plasma CO, con- 
tent content), CQO. 
pressure, and pH. Sometimes logarith- 


bicarbonate 


mic scales are used. These graphs are 
fully described in Peters and Van 
Slyvke™. In the method of Shock and 
Hastings!” Peco: 
and pH are placed on a tri-axial co- 
ordinate system with the axes at 60 


log bicarbonate, log 


angles. None of the graphs gives di- 


rectly a quantity that changes milli- 


equivalent for  milli-equivalent of 
excess fixed acid or base in the blood, 
irrespective of the state of respiration 
of the individual. Recently Singer and 
Hastings?! described a  nomogram 
which permits the easy calculation of 
such a quantity, which they call the 
“buffer base” because it is the base or 
cation equivalent to the sum total of 
the buffer anions. The normal range 
of buffer base concentration in whole 
blood of hematocrit 
16 to 52 mEq per |. 
primary alkali deficit 
dosis 


average value is 
it is decreased in 
aci- 
), and increased in primary alkali 
(metabolic alkalosis). It has 
seemed desirable to construct a graph 
or diagram in which buffer base, the 


(metabolic 


excess 


metabolic factor in the acid-base dis-. 


turbance, and P cos, the respiratory 
factor, appear as the major axes. The 
description of such a diagram and its 
application to illustrative clinical prob- 
lems of balance 
the body of this paper. 
Use of the Diagram. 1. Blood sample. 
Arterial 


acid-base constitute 


cutaneous. or arterialized 


SINGER: 


venous blood is preferable for reasons 
fully 
Venous blood that is not arterialized is 


discussed more elsewhere?!. 
subject. to unpredictable variations in 
If antecubi- 


tal venous blood must be used 


arterio-venous differences. 
One Cah 
sub 
tracting roughly 2 mM per |. from the 
CO. content and adding 0.08 to the pli 


approximate arterial values by 


The diagram is constructed for oxvy- 
genated blood, and the buffer base 
scale may be in error by 1 to 3 


mEq per |. with respect to the other 
scales if venous blood figures are used 
unchanged. 

CQO. content of 
plasma or whole blood handled with 
anaerobic precautions'. b ) 


2. Data re quired a 


Hematocrit 
value or hemoglobin content of whole 
blood. © pli ot whole blood or true 
CO. 
analysis might be the 


pH, but it is usually more convenient 


plasma at alveolaa 


substituted for 


to have all the determinations done on 
a blood sample. 

3. Calculation of and buffer 
base. From the CO. content, pH and 
hematocrit value one can calculate the 
CO, pressure and buffer base concen- 
tration of whole blood, either graphi- 
cally, the 


and Hastings*!, or by solving a rather 


with nomogram of Singer 


extensive series ol equations Pos- 
sible errors involved in these calcula- 
tions are discussed by Singer and Hast- 
the 
The whole 
blood buffer base concentration should 


ings. For clinical purposes errors 


are probably negligible. 
hemato- 
15% for direct use on the 
Since buffer base 
slightly with the hematocrit value, de- 
creasing in anemic blood, it was not 
feasible to the buffer 
scale of the diagram except for a single 
value for the hematocrit. 

It is possible to eliminate these cal- 
culations by plotting points directly on 
the diagram with the aid of the scales 
for pH and plasma CO, content. How- 


be calculated for a standard 
crit value of 


diagram. varies 


construct base 


| 
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ever, the guide lines for these scales are 
far apart and interpolation between 
them is not an accurate process. The 
initial calculation of CO, pressure and 
bufter base by means of the nomogram 
referred to above greatly facilitates the 
plotting of points on the acid-base dia- 
gram 

1. Location of points on the diagram. 
Inspection of 1) 


(Fig. 


the diagram 
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priate values, the apex of the triangle 
will indicate the desired point on the 
diagram. The width of the buffer base 
bar corresponds to the normal range of 
arterial Co. pressure selected, namely, 
35 to 45 mm. of mercury. Similarly the 
width of the P,., bar is the normal 
range of buffer base, from 46 to 52 
mEq per |. The intersection of the two 
bars gives a central rectangular area of 


BUFFER BASE EXCESS 


(Metabolic Alkalosis or Chloride Deficit) 


/- 
—j / 
@ 
, 4 
(Respiratory 5 | 20 | 3 GO | espiratory 
Alkalosis) >< — Acidosis) 
"ig 
18h 
“| (BB), ‘ => 
Tor mEa/L. | 
i 


BUFFER BASE DEFICIT 


(Metabolic Acidosis or Fixed Acid Excess) 


scale, 


Bb 


A\cid-base diagram for oxygenated human blood at 37°C. The whole blood buffer base 
,. is for blood having a hematocrit value of 45%, or hemoglobin concentration 


of 15 gm. per 100 ml. Any point on this diagram gives simultaneously occurring values of 4 
variables: whole blood buffer base, the metabolic factor in the disturbance; CO, pressure, the 
respiratory factor; plasma CO.,, content; and pH. 


will disclose that the buffer base scale 
is contained in the central vertical bar. 
and the CO, pressure in the central 
horizontal bar. Interpolation on these 
scales is made to the nearest mEq per 
l. or mm. A right-angled triangle is a 
convenience in locating points; if the 
sides of the triangle are made parallel 
to the guide lines on the P,.., and 
Bs scales and pass through the appro- 


normal acid-base balance. The pH 
value of a point on the diagram is 
given by the straight slanting lines, 
with a scale at the lower left-hand edge 
of the diagram. The value of the 
plasma CO, content is given by the 
other set of sloping lines, which are 
curved. Each point on the diagram, 
therefore, discloses the simultaneously- 
occurring values of 4 significant vari- 


= 
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ables in the state of acid-base balance. 

5. Normal values. Data available in 
the literature, on arterial and cutaneous 
blood, have and the 
following normal limits set for adult 
men and women at rest. These limits 
include about 95% of normal individuals 
if great care is taken to ensure that the 
subject is in a basal state, with normal 
respiration, at the time of sampling the 
blood. If the activity of the subject is 
not well controlled, or if respiration is 


been reviewed 


altered by excitement. sleep or other 
factors, somewhat wider limits of nor- 
mal will be 


differences 


encountered=", There are 


significant between sexes 
in adult lite, and between children and 


adults, although comparative data are 


incomplete In premature infants 
Coz), averages 19 mM _ per 1. pH 
7.30, 37 mm., and (Bst), 40 
COs)» pi 
mM | 
Range 23 —29 
(Approx 26.5 7.40 
Mean 
mEq per 12°. These differences are 
less marked in full-term infants. The 


little evidence available suggests that 
the pH approaches the adult level at 
a relatively early age (1 to 2 years), 
but the buffer base and CO. content 
increase 


more slowly and are low 
through most of childhood. In women 
the pH averages 0.02 higher, the Peo 
3 mm. lower, and the buffer base 1 
mEq per |. lower than in men. 

6. Interpretation. The 4 primary 
types of acid-base disturbance are in- 
dicated on the diagram: buffer base ex- 
cess and deficit, and COs excess and 
deficit. The primary disturbance may 
be in any one of these, or sometimes in 
a combination of the metabolic and 
respiratory factors (mixed disturb- 
A primary disturbance of one 
factor is almost alwavs found accom- 
panied by a secondary change in the 


ances ). 


SINGER: 


at least in clinical cir- 


cumstances where the duration of the 


other factor, 
disturbance is seldom less than 6 hours. 
This secondary change is of such a 
direction as to move the point of acid- 
but not 
sarily to, the line of normal pH. Sec- 
of CO, 
respiratory 


base balance toward, neces- 


alteration is 
the center 
through direct or reflex chemical stimu- 
lation 


ondary pressure 


mediated by 
or inhibition, hyperventilation 
lowering the CO, pressure and hypo- 
ventilation raising it. Secondary change 
in buffer base is accomplished by the 
kidneys. 

It should be 


ultimate 


emphasized that the 
distinction mixed 


disturbance and a primary disturbance 


between a 


of one factor with a secondary disturb 
ance of the other factor must be made 


on clinical grounds. For example, a 
Bp 
Ve $5 
mm. of Hg mEq 1 


patient in diabetic coma might have 
a CO, content of 6 mM per L, a pH 
of 7.00, buffer base of 21 mEq per lL. 
and a CO, pressure of 21 mm. One 
would not hesitate to call this a condi- 
tion of metabolic acidosis, with primary 
decrease in buffer base and secondary 
CO, deficit due to the hyperventilation. 
However, this same patient after ad- 
ministration of a large dose of sodium 
bicarbonate might have a buffer base 
of 43 mEq per |., but the same P.o, 
of 21 mm. and a pH of 7.50. One can 
only conclude that at this stage the 
disturbance is a mixed one, with the 
CO, deficit giving every appearance of 
being “primary”, in so far as the acid- 
base balance of the blood is concerned. 
The figures given for this patient after 
treatment might apply also to another 
patient with primary CO, deficit due 
to an encephalitis, with secondary de- 


al 
t 
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crease It is evident that 


an abnormal pHi cannot always be re- 


in bufler base. 


lied on to distinguish between primary- 
mixed disturbances. 
When the pH is normal, as it often is, 
the 
additional information. 


secondary and 


distinction must always rest on 


Material and Methods. Patients with acid- 
base disturbances were studied on the med- 
ical, surgical, and pediatric services of the 
Hospital of the University of Pennsylvania. 
No effort was made to cover, during the 
period of study, all such cases or all cases of 
me type Sampk s consisted of 0.5 to 1.0 ml. 
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the change in buffer base being pri- 
mary and that in P,.4, secondary. The 
diagnoses in the 17 cases of metabolic 
acidosis were: diabetic acidosis; renal 
acidosis to terminal glomerulo- 
nephritis, ne phrotic syndrome, malig- 
nant nephrosclerosis, post- -shock anuria, 
plasma-cell leukemia and acute, dis- 
seminated lupus erythematosus; diar- 
rhea of 3 cases of unknown 
etiology, 1 infant with hydro- 
cephalus, following an operation for 
revision of a ventriculovenostomy, 


due 


infancy; 


in an 


and 
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(Metabolic Alkalosis or Chloride Deficit) 
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hic. 2.—Scatter diagram of 21 cases of primary metabolic acidosis and alkalosis. 


of cutaneous blood drawn from the finger-tip 
wr heel after preliminary warming of the mem- 
ber in hot water. Heparin was used as an anti- 
coagulant; 0.1 ml. aliquots of the heparinized 
blood analyzed for whole 


were blood CO, 
content, pH at 37°C., and hematocrit value 
by the microtechnique of Shock and Hast- 
ings!8, with minor modifications. CO. pres- 


and buffer base were calculated from the 
nomogram of Singer and Hastings. 


sure 


Results. The application of this dia- 
gram to clinical disturbances is illus- 
trated in Figs. 2, 3, 4, and 5. 

Figure 2 is a scatter diagram of 21 
cases of primary metabolic disturbance, 


2 associated with acute elevation of 
the plasma chloride concentration. Two 
of the cases of metabolic alkalosis were 
patients with intestinal obstruction and 
vomiting; in another case the vomiting 
was due to anorexia nervosa; the final 
case was an infant with retrolental 
fibroplasia, in whom the alkalosis was 
apparently caused by an overdosage of 
ACTH. 

All of these acid-base disturbances 
were of at least 24 hours duration, 
which should invariably permit stabi- 
lization of the respiratory response. 


%O4 SINGER: 


The characteristic response, of course, cluded pulmonary emphysema, pul- 
is hyperventilation, with P,.4, below monary fibrosis associated with mitral 
35 mm., in metabolic acidosis (every stenosis, pulmonary fibrosis of un- 
case except one), and hypoventilation, known etiology, larvngeal obstruction 
with P,.4, above 45 mm. in metabolic and damage to the respiratory center 
alkalosis. Practically all the points lie following removal of a cerebello-pon- 
in 2 wedge-shaped areas, bounded by — tine angle tumor. In all of these cases 
the appropriate vertical side of the the disturbance had been present long 
buffer base scale and by the diagonal enough (24 hours up to vears) for 
line of normal pH. The pH is normal secondary change in the buffer 

low in the case of metabolic acido- to manifest itself. through 
sis, normal or high in metabolic alkalo- renal excretion of sodium o1 


base 
selective 
chloride. 
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A 
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Ky Scatter diagram of 9 cases of primary respiratory acidosis and alkalos 


sis, while the CO. content is invariably The CO. content is elevated in respira- 
low in the former and high in the latter. tory acidosis and depressed in respira- 
However, the CO. or bicarbonate con- tory alkalosis. The pH happens to be 
tent cannot be substituted for the normal in these 
buffer base, because in respiratory deviations can 
and mixed disturbances these par allel ones! 

changes do not occur. 


cases, but of course 
occur in more severe 


Ten cases of mixed disturbances are 

Figure 3 is a similar scatter diagram shown in Fig. 4. These 
with 8 cases of primary CO, retention alkalosis, with primary elevation of 
respiratory acidosis) and one of pri- buffer base and primary CO, deficit: 
mary COs deficit (respiratory alkalosis). a combination of low buffer base and 
The latter was a patient with anoxic P.., (Cases A and B): and a com- 
brain damage following post-operative bination of high buffer base and P,, 
respiratory obstruction. The diagnoses (Cases C and D). 
in the cases of respiratory acidosis in- 


include mixed 


Five of the 7 cases 
of congestive heart failure lie in or near 
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the area of mixed alkalosis, the upper 
left quadrant of the diagram, where 
the pH. is quite alkaline, but the CO. 
content may be elevated. 
Phe diagnoses in Cases A and B were 
acute salicylate intoxication and hep- 
atic with primary 
in buffer base and P,,,., the 
COs content is low, while the pH may 
be high, normal or low. When the pri- 
mary change in buffer base and P.», 
an increase, the CO. content is high, 
with again a variable pH, as demon- 


normal or 


coma, respec tively: 


decrease 


IS 


ATION OF ACID BASE CHANGES 205 
should be noted that the points marked 
H, after recovery, lie below the normal 
adult area, but presumably in a nor- 
mal range for a premature infant 1 to 
t months old. 

Discussion. There are several items 
of clinical and physiological interest 
in connection with the scatter 


grams of acid-base disturbances. 


dia- 


The 


cases of primary me ttabolic acidosis 
(Fig. 2) are sufficient in number to 
outline fairly definite pattern of 


values for P,,,., COQ» content, and pH. 
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Fic. 4.—Scatter diagram of 10 cases of mixed < 
CO,, pressure 
strated by Case C, heart failure with 


associated caone irv fibrosis, and Case 
D. an infant with CO. retention due 
to laryngeal obstruction, but a buffer 
base elevation too high to be purely 


secondary to the immediate disturb- 
1 ) 

ance in P.o,. 
In Fig. 5 is shown another clinical 


ipplication of the diagram: the recov- 
ery pathway of a premature infant with 
a primary ‘metabolic acidosis. The 
mechanism of production of this severe 
acidosis was never established. It 


icid-base disturbances (primary change in both 


and buffer base). 


corresponding to a given decrease in 
buffer base from normal. In mild dis- 
turbances, with the buffer base be- 
tween 46 and 40 mEq per |., the res- 
piratory response is such as to main- 
tain a pH within normal limits. But 
with a buffer base below 40 the degree 
of hyperventilation is not enough to 
prevent a progressively increasing drop 
of pH below normal. ‘Often such cases 
are designated as “uncompensated” 
metabolic acidosis. While this is logi- 
cal from the narrow point of view of 


206 


alone, the term unfortu- 
with it the implication 
no respiri atory 
sation, that the Peo 
It from the diagram that 
respiratory compensation, as measured 
by the reduction in P.o,, is actually 
greater in the more al- 
though not sufficiently maintain 


the pH value 
nately carries 
that there is 
that is, 
obvious 


compen- 


is 


severe 


to 


cases, 
SO 


is normal. 
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respiratory 
actual CO. 
ported by 
“agonal” 


response, to the point of 
retention, re- 


of 
ot 


has been 


in study 
the 
a variety of diseases. 

The entire 
serves to emphasize the fact that acidl- 
base 


a 
acidosis, terminal state 


foregoing discussion 


considered 
but all of the 


disturbances must be 
in the light of not one, 


a normal pH. All of these cases were significant variables involved. An in- 
of such duration as to permit a maximal — terpretation of a change in Peo. as 
respiratory response to the given dis- primary or secondary must rest on 
turbance in buffer base. One can only clearly established zones of disturb- 
BUFFER BASE EXCESS 
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Fic. 5.—Acid-base pathway of recovery in a case of primary metabolic acidosis in a premature 
infant. 

conclude that in moderately severe ance, such as the one for metabolic 
cases the actual response is less than acidosis, and often on additional in- 
the maximum possible degree of sus- formation, clinical or otherwise. The 
tained hyperventilation (correspond- zone of disturbance outlined in Fig. 2 
ing to a of about 10 mm.), and similar to those described by 
that the distinction of cases as “com-  others** for venous blood of estab- 
pensated” “uncompensated” on the lished cases of primary buffer base 
basis of the pH is misleading. In deficit. . 

severe diabetic acidosis there is some The cases of metabolic alkalosis and 
evidence’? that P.o, passes through respiratory alkalosis are too few to 
a minimum and begins to rise as the define a zone of disturbance. However, 
buffer base and pH fall to very low _ the grouping of the cases of CO, 


levels. similar failure of the normal 


excess or respiratory acidosis, in Fig. 
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3, suggests that secondary elevation of 
the buffer base serves to maintain a 
normal pH when there is a primary 
increase of P.o, up to about 65 mm. 
This secondary change in buffer base 
is accomplished by renal excretion of 
chloride, with relative retention of 
sodium. The serum chloride concen- 
tration is always low in such cases, 
and the sodium usually about normal. 
From studies of more severe cases of 
CO, retention, not charted on Fig. 3, 
and data in the literature' it 
appears that a pH shift to the acid side 
evident as the P,., rises 
above 70 mm. The pattern of response 
of buffer base in this type of disturb- 
ance is analogous to the response of 
in primary me ttabolic acidosis. 
It should be emphasize d, however, 
that these changes are seen only in 
prolonged respiratory disturbances, in 
which there has been ample time for 
complete renal response. In acute res- 
piratory disturbances, such as might be 
produced by voluntary hyperventila- 
tion or acute re spiratory paraly sis, the 
pathway of disturbance is a horizontal 
line passing through the buffer base, 
which remains constant for a limited 
period of time. Such pathways have 
been studied in detail by Shock and 
Hastings’, and are equivalent to an 
in vitro titration of the subject's blood 
with carbonic acid. 

The cases of congestive heart fail- 
ure in Fig. 4 are of interest because of 
the unexpected presence of a primary 
metabolic alkalosis in many: of them. 
Previous investigations of the acid- 
base pattern in congestive failure?™"17 
have disclosed that primary CO, deficit 
is the most common disturbance, while 
a much smaller number of cases is 
characterized by chronic pulmonary 
and a retention (Case 

. Fig. 4). The dyspnea and hyperpnea 
so characteristic of congestive failure 
are the cause of the COs deficit. Meas- 
urements of pH, when they have been 


from 


becomes 
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have usually revealed little if 
any change from normal, which means 
that the primary respiratory disturb- 
ance is accompanied by the expected 
secondary change in buffer base. There 
is only 1 such case out of 7 in Fig. 4; 
four other cases with low P,.,, have 
an elevated or high normal buffer base 
and therefore must be classified as a 
mixed alkalosis. The probable explana- 
tion for the primary buffer base ex- 
cess in these cases lies in their treat- 
ment with low salt intake and repeated 
administration of mercurial diuretics. 
The kidney normally excretes more 
chloride than sodium in the course of 
a mercurial diuresis, and over a period 
of time this may lead to a chloride de- 
pletion in excess of sodium, hence a 
metabolic alkalosis. The evidence for 
this interpretation is discussed in more 
detail elsewhere**. Whatever the expla- 
nation of the mechanism, there is no 
doubt that a mixed alkalosis is the most 
frequent disturbance in this small 
series of cases of congestive failure. 

The miscellaneous cases of mixed 
disturbance on Fig. 4 are classified as 
such because they lie outside the ex- 
pected zones of disturbance as de- 
scribed previously (in Case D the 
actual pH is abnormally high for a 
premature infant). These cases will 
not be discussed in detail. 

In Fig. 5 the acid-base diagram is 
used to show the recovery*pathway of 
a case of acute metabolic acidosis in 
a 2-weeks old premature infant. The 
date and time of the various blood 
samples are given on Fig. 5, together 
with the amount of alkali administered 
i each period. This baby weighed 

2200 gm. at birth and did well for the 
a 10 days, after which he began to 
refuse feedings and appeared progres- 
sively sicker. The development of 
severe hyperpnea led to the taking of 
a venous blood sample on October 8, 
the 4th day of illness, and this dis- 
closed a very low CO, content, a serum 


done, 


| 


chloride of 123 mEq per |. and a blood 
urea nitrogen of 46 mg. per 100 ml. The 
first specimen of cutaneous blood, point 
\, taken a few hours later, confirmed 
the presence of a metabolic 
acidosis. The subsequent recovery is 


severe 


shown by the succession of points on 
the acid-base diagram, with clinical 
improvement paralleling the blood 
chemical. A second serum chloride con- 
centration after recovery was 103 mEq 
per |., and the blood urea nitrogen also 
tell within normal limits. Subsequent 
development of the baby was normal 
except for a temporary anemia. 

The cause of this acidosis was never 
established. Despite repeated examina- 
tions of every type, no localizing evi- 
dence of infection was found, so this 
cause oft infancy 
was ruled out with as much certainty 
as it is possible to do so. There was 
no diarrhea present, no evidence of 
diabetes, and no medication of an acid- 
ogenic nature. While the caloric intake 
was somewhat reduced during the de- 
velopment of the illness, ketonuria was 
slight; it would be very unusual to see 
an acidosis of this severity caused by 
a starvation ketosis alone. Darrow. 
DaSilva and Stevenson‘ have recently 
described a 


common acidosis in 


metabolic acidosis in 
infants produced by certain protein 
milk preparations. These preparations 
contained a large excess of chloride 
over sodium, which the kidnevs of the 
premature infant were unable to han- 
dle adequately, resulting in extracel- 
lular chloride retention, a high serum 
chloride concentration and_ acidosis. 
However, the milk used in the feeding 
of this infant contained and 
chloride in the usual amounts, with 
chloride in a slightly greater proportion. 
The hypothesis that would seem to be 
most likely in this case is that there 
was an acute, temporary disturbance 
of the renal tubule cells involving re- 
tention of chloride but continued 
excretion of sodium. A transient eleva- 


sodium 
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tion of the blood urea nitrogen which 
might have been compatible with the 
initial the 


of traces of protein and many granular 


dehydration, and presence 
casts in 2 of 5 urine specimens would 
indicate some glomerular involvement, 
the 


pathological nature of any renal lesion 


as well. However, regardless of 
that mav have been present the tune 


tional disturbance was one of acid 


base regulation, and therefore must 
have involved primarily the tubule cells 
rather than the glomeruli. 

The doses of alkali, given parenter 
ally in the form of ‘sodium lactate o1 
sodium bicarbonate solutions, were cal- 
culated from the buffer base deficit and 
an assumed volume of distribution of 
0.45 liters, corresponding to 20% of the 
body weight (approximately the ex 
tracellular fluid The 


rise in buffer base when the alkali was 


volume actual 
given over periods varying from S$ to 
24 hours was about one-third of that 
predicted by assuming that the entire 
dose remained dissolved in 0.45 liters 
of body fluid which was in direct equi- 
librium with the blood sample taken 
at the end of the period. A discrepancy 
of this magnitude is explained by sev- 
eral reasons. Renal excretion of a por- 
tion of the administered sodium must 
be expected in all patients except those 
with this 
large percentage of the dose in a period 
of 12 hours. the work of 


others® 


anuria; mav amount to a 


As shown by 
Elkinton 


of the sodium 


Darrow, and some 


may enter tissue cells 
The extent to which this occurs is vari- 
able, and the mechanisms controlling 
the transfer are unknown. It is known. 
however, that the pre- 
ponderant tissue mass of the body, 
contain very little sodium, and it is 
highly unlikely that administered alkali 
distributes itself uniformly in the total 
body water, an assumption basic to the 


muscle cells, 


most commonly used dosage formulas 
Finally, the agents producing the aci- 
dosis may still be operative during 


t 
| 
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treatment, and part of the sodium may 
go to neutralize excess anions not pres- 
ent at the time of the initial blood 
All of these factors would tend 
to diminish the in bufler eX- 
pected from the over-simplified calcu- 
lation given 


sample 
rise base 
above. 

such calculations ad- 
they have 


Inaccurate as 
in con- 
studies, to 
obtain acceptable therapeutic results in 
The 
cient to produce clinical improvement 
and to the 


dangerous severity to one 


mittedly are served, 


junction with serial blood 


this infant initial dose was suffi- 


convert state of acidosis 


trom ome of 


of moderate severity. Hyperventilation 


increased with this 


improvement, a 
phenomenon noted by others!®. Subse- 


quent administration of alkali was 
spread over a period 3 days, with 
progressive return to a normal zone, 
below the normal adult area. The later 


portion of the pathway lies close to a 
pli of 7.32, normal for a premature 
infant “mild 
Fig. 2. More 
orous treatment might have produced 
a quicker return to normal, but with 
the undesirable 


and corresponds to the 


acidosis” segment of vig- 


possibility of a tem- 
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porary alkaline shift in pH due to dis- 
proportion: ite hyperventilation*". 

Summary. 1. A new type of diagram 

for the plotting of cases of acid-base 
disturbance is presented. The vertical 
axis represents the buffer base concen- 
tration, or metabolic factor in the dis- 
turbance; the horizontal axis repre- 
sents arterial CO, pressure, the respira- 
tory. factor. Simultaneous values of 
arterial pH and plasma CO, content 
are given by slanting contour lines. 
2. A given state of acid-base bal- 
ance is represented by a point on the 
diagram, which can be used to portray 
any number of cases of acid-base dis- 
turbance, or the pathway of disturb- 
ance in a single case. 

3. Data obtained by analysis of 
capillary blood from a variety of cases 
of acid-base disturbance are classified 
and discussed after plotting on the dia- 
gram. Particular reference is made to 
the treatment of a metabolic 
acidosis in a premature infant, and to 
the characteristics of the disturbance 
encountered in metabolic acidosis, 
respiratory and mixed alka- 
losis seen in cases of congestive heart 
failure. 


case of 


acidosis, 
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Tne diseases that primarily affect 
the connective and vascular tissues, and 
which have been designated as the 
“diffuse collagen diseases”*, have such 
frequent ocular manifestations that it 
has seemed reasonable to contrast and 
compare them. In considering them 
together it is not our intention to im- 
ply that these various diseases are on 
the same etiologic basis or even that 
they are related, except only as their 
manifestations stem from a common 
site of involvement, the connective tis- 
sues. 

All these diseases are characterized 
histologically*® by a localized or gen- 
eralized vasculitis, by a swelling of the 
ground substance of the connective 
tissue and by increased visibility and 
thickening of the collagen fibers. Later 
there may be an_ infiltration with 


MAYO CLINIC 


MINNESOTA 


leukocytes, often with a high percent- 
age of eosinophils, and finally fibrin- 
oid degeneration and necrosis. Such 
diseases as periarteritis nodosa, cranial 
arteritis, disseminated lupus erythema- 
tosus and  Libman-Sacks - syndrome, 
dermatomyositis, scleroderma and rheu- 
matoid arthritis could well be included 
in this category*. Becker? and others 


have suggested that the systemic 
manifestations of rheumatic fever, 
Schonlein-Henoch purpura, erythema 


nodosum, and certain cases of glomer- 
ulonephritis have similar involvement 
of connective tissue and may be on an 
analogous basis. Ehrich and _associ- 
ates'®, on the basis of animal experi- 
ments, would also include serum 
sickness. Kampmeier** has suggested 
that the necrotic changes found in 
the afferent renal arterioles in both 
(211) 
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malignant hypertension periarter- 
itis nodosa have more than a coinciden- 


tal Also 
Stewart™! are thromboangiitis obliter- 


relationship. included — by 
ans and ulcerative colitis. 


be- 


havior have led many times in the past 


Certain similarities in clinical 


to great difficulties in differentiating 
one of these diseases from another. 
Especially is this true in the early 
course ot the cliseases. Thus. dissem- 


inated lupus erythematosus may seem 
at first to be the likely diagnosis in a 
case in which typical ‘dermatomyositis 
later develops, or vice versa. Dissem- 
inated lupus ervthematosus may prove 
ultimately to be the correct diagnosis 
in a case in which the original diagnosis 
was rheumatoid arthritis. This confu 
sion in clinical characteristics may also 
extend into the field of pathology, so 
that 


material there mav be tissue changes 


occasionally even in necropsy 
that could stem from more than one 
of these diseases. Many patients, when 
examined at necropsy, are found to have 
elements of all these diseases, that is 
chronic inflammation of the skin as in 
scleroderma, atrophy of skin and degen- 
eration of muscle as in dermatomyositis 
proliferation of the endothelium of 
capillaries as in disseminated lupus 
erythematosus, verrucous endocarditis 
as in Libman-Sacks syndrome, infiltra- 
tion and aneurysmal dilatations of the 
arteries and arterioles as in periarter- 
itis nodosa or serum sickness, pericard- 
itis as in rheumatic infections, arthritis 
and 
arthritis. 


tenosynovitis as in rheumatoid 
\ case embodying all these 
manifestations recorded 
by Kampmeier**. In any of the diffuse 
collagen diseases, there may be involve 
ment of vascular structures, pleura and 
other serous membranes, and joints. 
The factor that incites these diseases 
in certain individuals is unknown. The 
most clearly defined etiologic relation- 
ships are those of serum. sickness, 
periarteritis 


diverse was 


nodosa erythema 


DICAL SCIENCI 
nodosum. These seem alwavs to be 
part of oa hypersensitivity reaction 


characterized by an abnormal response 
ot 


antigen. The onset of periarteritis no 


the mesenchymal derivatives to an 


been observed 


ot 


mides, arsenicals and other substances 


dosa_ has frequently 


following administration sulfona 
as well as often in patients with asthma 


In rheumatic fever and Schonlein-Hen 


och purpura, an altered reaction to 
hemolytic streptococci or their prod 
ucts has been postulated but not 
proved. In disseminated lupus erythe 
matosus and rheumatoid arthritis no 
such abnormal reactivity has been 


found, although many cases of lupus 
seem to be precipitated by sunburn 
tooth The 


many investigations of the hypersen 


extractions  o1 vaccmnes 
sitive state and the experimental pro 


duction of periarteritis nodosa in ani 


mals by Selve®? and others by the use 
ot desoxycorticosterone anterior lobe 
hormones and other nonspecific dam- 
aging agents, and the inhibition of 
these processes by the administration 
of cortisone, suggest the presence of 


a humoral factor, at least in periartet 
itis nodosa. Selve suggested that the 
latter might more properly be desig 
nated a disease of the adaptation 
mechanism. 

OcuLark MANIFESTATIONS. In describ 
ing together the ocular manifestations 
that occur in these perplexing diseases 
the implication may seem to be made 
that there is a close relationship be 
tween these various entities. This may 
may not exist. While there is con- 
siderable the general 
clinical findings and also in the ocular 
ot the 
type and the incidence of involvement 
of different systems in the body and 
of the eyes varies greatly in the differ- 
ent disease entities included in this 
general group. 


or 
similarity in 


manifestations these diseases. 


ocular lesions 


characteristic of 


Certain are 


ot 


more 


one than another 
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of these diseases; for example, ocular 
otten 
while 
lesions such as 


vascular involvement is more 


seen in periarteritis nodosa, 


exudative inflammatory 


uveitis are more Common in rheuma- 


toid arthritis. The ocular manifestations 
of the collagen diseases are summar- 
ized in Table 1. 

Serum Sickness. The etiology and 


of serum seem 
» be the defined « 
in the so-called collagenous td ot 


most clearly any 
occurs in 
the in- 
jection of serum, usually on repeated 


diseases. Serum sickness 


individuals hy persensitive to 
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injection. It usually after an 
incubation period of 7 to 11 days and 
reaches its full diaieeuinid in 24 to 
18 hours. It is characterized by fever, 


malaise, urticaria, arthralgias, at times 
generalized adenopathy, edema of 
hands, feet and evelids, and occasion- 


severe cases, albuminuria and 
Death may The 
signs may be prominent, 
particularly neuritis, which most com- 
monly involves the brachial plexus. 
Occ: asionally aphasia, hemiplegia and 
hemianopsia, usually transient, develop 
as the result of cerebral edema. Long 


ally, in 
evlindruria, ensue, 


neurologic 


PABLE tL OCULAR MANIFESTATIONS OF THE COLLAGEN DISEASES 
S hone Periarteritis nodosa Temporal or cranial arteritis 
2 finopathy 1. Retina 1. Retina: Central artery or 
Supertic fluffy «white a. ‘Toxie retinopathy branch ocel. 
patches 1. Superfic. fluffy white 2. Optic nerve lesions (ischem. 
Hemorr patches optic neuritis 
Papilled Hemorr. 3. Mise. causes of blindness 


Edema evelids 


Chemosis conjunctiva 


Papilled. 
hb. Arteriolar ocel. 


Schénlein-Henoch purpura 


t. Corneal edema ce. Detachment retina 1. Intra-oc. hemorr. 
>. Cataracts d. Arteriolar aneur. 2. Iritis 
6. Extra-oc. muscle palsies e. Hypert. retino- or neuro- 3. Keratitis 
7. Choked disks retinopathy t. Plastic uveitis 
8. Homonymous hemianop 2. Choroidal edema 
3. Intra-oc. hemorr Thomboangiitis obliterans 
Lu} Jthematosu Arterial lesicns iris, sclera, 1. Retina 
1. Retina conjunctiva u. Thrombosis retinal ar- 
Poxic retinopathy >. Edema eyelids teries, veins or both 
Supertic. fluffy white 6. Chemosis conjunctiva with hemorr. and exu- 
patches 7. Corneal edema dates 
Hemort 8. Iridocyelitis b. Periphlebitis retina with 
Papilled 9. See glaucoma recur. hemorr. into vit- 
Embolic petech 10. Tenonitis reous 
Perivasculitis 11. Necrot. keratitis, scleritis . 
Arterial ocelus embolic 12 Exoph from tenonitis? Rhe umatoid arthritis 
or postinflam 13. Extra-oc. muscle palsies 1. Retina: None 
2. Edema eyelids 14. Pupillomotor lesions 2. Iritis 
Phivetenular nodules in 15. Hemianop. 3. Nongranulom. uveitis 
conjunctiva 4. Choroiditis 
t. Loss of vision from cerebr Dermatomyositis 5. Keratitis 
edema 1. Toxic retinopathy a. Band-shaped keratitis 
». Papilled. from cerebr. ede- a. Superfic. fluffy — white b. Disciform keratitis 
ma patches 6. Reiter's syndr. 
6. Hypertensive retinopathy Hemorr. 7. Keratoconjunct. sicca 
2. Heliotrope hue, edema eve- 8. Episcleritis 
lids 9. Scleritis 
3. Episcleritis 10. Scleromalacia perforans 
t. Scleritis 11. Hemorr. into vitreous 
5. Tritis 
6. Oc. muscle weakness Rheumatic fever 
7. Nystag. 1. Retina: Embol. phenom. 
8. Exoph. 2. Iritis 
Scleroderma 
1. Thickening skin eyelids 
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\egerter*, at found 
proliferation of the endothelial lining 
cells of the heart blood 
fibrinoid degeneration of the 
walls, and perivascular infiltration with 
monocytes, lymphocytes plasma 
They ascribed the urticaria to 
changes in capillary permeability. 

The most frequent ocular lesion is 
edema of the often ac- 
companied by chemosis of the con- 
junctiva and rarely by edema of the 
Walsh reported the case of 
a girl who developed cataracts rapidly 
following the administration of 
scarlatinal serum. 


and necropsy, 


and vessels, 


vessel 


Ce lls. 


severe evelids, 


cormea. 


anti- 
there 
has been noted a retinopathy charac- 


Occasionally 


terized by the presence of large num- 
bers of superficial white patches and 
at times by edema of the retina and 
optic disk. Mason*! reported data on 
3 patients who developed what he 
called “optic neuritis”, none 
of them had visual disturbance, the 
papilledema was probably part of a 
toxic retinopathy or 
cerebral 


but since 


resulted from 


Palsies of the extra- 
ocular muscles were noted by Walsh*® 
With the exception of the lens opac- 
ities, manifestations disappear without 
residua if the patient recovers. 
PERIARTERITIS 


edema. 


Periarteritis 
that 
diagnosed on the 


Noposa. 
nodosa is a relatively rare disease 
first definitely 
basis of histologic 


was 
changes examined 
microscopically by Kussmaul and 
Maier®® in 1866, although Freund's has 
stated that it was described clinically 
and macroscopic ally by Rokitansky in 


1852. It is characterized by fever, mal- 
aise, loss of weight and anemia, and 
often by myalgias, arthralgias, sub- 


cutaneous nodules and_ peripheral 
neuritis. Symptoms and manifestations 
may result from involvement of any 
organ or tissue of the body, but most 
commonly from lesions in the gastro- 
intestinal tract, kidneys, nervous sys- 
tem and heart. When the kidneys are 


involved, severe hype rtension may en- 
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sue. There may be a very marked 


eosinophilia. Recovery is rare. 
Histologically, the 
ment is in the 


involve- 
and 
Damage 


major 
small arteries, 


occasionally in the arterioles. 
to the 


characterized — by 


vessels is usually severe and is 


degeneration — of 


fibrous tissue, first by swelling and 
then by splitting into strands, then 
hvalinization and fracture. At first 
there is a mononuclear cellular inva- 


sion, followed by neutrophiles and 


sometimes eosinophils. Later, there is 


necrosis, and finally, healing. 


In periarteritis nodosa more. vari- 


eties of involvement of the eves are 


seen than in any of the other collagen 
diseases. The ocular manifestations 
mav arise trom 5 sources: 1) direct 


medium and small 
arteries of the eve or the 
tents; 2) 


sues 


involvement of the 
orbital con- 
exudative lesions of the. tis- 


derived from the mesenchyme: 


3) involvement of the cerebral vessels 
causing manifestations; 4 
resulting 
in hypertension and the production of 
hypertensive retinopathy; 


neurologic 
involvement of the kidneys, 
and 5) toxic 
factors. 

If the 


contents 


blood 


are 


vessels of the orbital 
directly, 


sometimes be 


involved these 


lesions may observed 
clinically. 


choroid?" are 


‘Vascular lesions of the 


visible ophthalmoscopi- 


cally as globular edematous areas, with 
fairly well-defined borders; if suffi- 
ciently extensive, these may presum- 


ably lead to detachment of the retina. 
The central artery of the retina or one 


of branches may 
17 


occluded 
. Rarely have the typical histologic 
lesions of periarteritis nodosa been 
found in the retinal arterioles, although 
Miiller*, 
Imachi*! 
King s** 


tion, 


become 


Herrenschwand?* 
noted such 

histologic examina- 
showed extensive involvement of 
the retinal-‘arterioles and edema of the 
optic disks. This patient had transient 
papilledema followed by optic atrophy, 


von and 


have lesions. 


case, on 


_ 
— 
i: 
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subacute uveitis and secondary glau- 
coma, and the left eve was subsequent- 
ly enucleated. Goldsmith?! — re ported 
the interesting observation of a fusiform 
aneurvsm in inferior temporal 
retinal arteriole. There may also be 
clinically silent lesions of the ciliary 
18" Occasionally, there may be 
a scleritis, tenonitis or involvement. of 
the orbital arterioles'’, which may have 
an accompanying exophthalmos. Peri- 
arteritis of the arteries of the ocular 
muscles is not Massive 
intra-ocular hemorrhage has occurred. 

Exudative lesions of the tissues de- 


arteries 


rived from the mesenchyme are not 
usual, but in rare cases they have been 
observed. There mav fairly often be 
edema of the evelids, conjunctiva and 
cornea. lridocyclitis™ 


episcleritis® 
scleritis'', .and tenonitis have been 
seen. Harbert and McPherson** re- 
an extensive necrotizing lesion of the 
sclera and cornea of each eve with 
sloughing in a patient with periarteritis 
nodosa. 

Periarteritic lesions in the central 
nervous system causing ocular mani- 
festations are observed. These may 
consist of extraocular muscle palsies 
pupillomotor disturbances!*, and 
homonymous hemianopic defects*’. 
There may be edema of the optic — 
' either on a toxic basis as part of : 
toxic retinopathy, or due to increase d 
intracranial pressure as from cerebral 
edema, or due to direct arterial in- 
volvement causing an ischemic optic 
neuritis, or finally as part of a hyperten- 
sive picture. 

Very frequently in periarteritis no- 
dosa, more often late in its course, 
there may develop hypertensive ar- 
teriolar alterations in the retina. These 
consist of active spastic constriction of 
the arterioles accompanied or followed 
later by hemorrhage, cotton-wool 
patches and edema of the disks and 
retina as the elevation of the blood 
pressure becomes severe. This is 


thought by some observers to be the 
most common source of ocular involve- 
Goldsmith*!, in a review of 
350 cases of  periarteritis nodosa, 
stated that $1% show no pathologic 
changes in the ocular fundi while 19% 
have angiospastic retinopathy. Occa- 
sionally associated with the hype rten- 
sive re tinop: ithy there may be extensive 
detachment of the retina'*!, Presum- 
ably, as mentioned previously, the lat- 
ter misfortune can also result from 
localized choroidal periarteritis®’. 

One or several superficial fluffy 
white patches may sometimes be found 
in the retina, often accompi anied by a 
few hemorrhages usually in the nerve 
fiber laver. This is the so-called toxic 
retinops athy, which seems to be a 
nonspecific change found in all col- 
lagenous diseases as well as in glo- 
merulonephritis, subacute bacterial 
endocarditis, diabetes, certain fevers 
and so forth. There may be edema of 
the optic disks and retina in the more 
severe degrees of involvement. 

Ina pre ‘liminary survey of 35 patients 
with periarteritis nodosa proved either 
by biopsy or by necropsy, we found 
that the eves were normal in only 9 
There were 3 with central retinal ar- 
terial occlusions, 1 with  periarteritis 
of a retinal arteriole as well as hyper- 
tensive neuroretinopathy, 1 with edema 
of the evelids, 3 with extraocular 
muscle palsies, 2 with detachment of 
the retina, 2 with homonymous hemi- 
anopsia, 1 with edema of the optic 
disks but no hypertension, 7 with 
hypertensive changes in the arterioles 
only, 5 with hypertensive retinopathy 
(2 of the 5 also had papilledema), and 
4 with toxic retinopathy. Several of 
these patients had multiple lesions in 
the eves. 

In many examinations at necropsy, 
typical lesions of periarteritis nodosa 
have been found in the choroidal and 
short ciliary arteries, as well as in the 
orbital vessels, even though these le- 
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sions were silent clinically®’. Thus, the 
ocular lesions of periarteritis nodosa are 
probably more frequent than is indi 
cated by the studies of Goldsmith?". 

TEMPORAL OR CRANIAL ARTERITIS. 
Whether temporal or cranial arteritis, 
described by Horton and associates*”, 
is related to periarteritis nodosa is 
unknown. Cranial arteritis rarely de- 
velops in persons less than 60 vears 
of age. In both diseases there is an 
arteritis, but there are differences 
in that in cranial arteritis larger arteries 
are affected. Also, histologically, giant 
cells may be found in the. involved 
arteries, while these are not found in 
periarteritis nodosa. Furthermore, the 
incidence of visual loss is high in 
cranial arteritis, and low iy periarter- 
itis nodosa. The mortality rate of the 
latter disease is very high. but death 
rarely or never results from cranial 
arteritis. However, it is possible that 
cranial arteritis may be merely a lo- 
calized manifestation of periarteritis 
nodosa confined to the cranium. 

The ocular manifestations of cranial 
arteritis have been well summarized 
Among 84 patients he 
found involvement of 34 eves. Eighteen 
per cent had occlusion of an arteriole 


by Bruce! 


38% had an ischemic retrobulbar neu- 
ritis, and the remaining 44% sustained 
loss of vision from an indeterminate 
cause. The serious nature of this dis- 
ease is shown by the fact that 387 
remained completely blind in both 
eves, 27% were blind in one eve, 20% 
had various degrees of impairment, 5% 
were presumed to have recovered. 
while the remaining patients could not 
be followed 

RHEUMATOID ARTHRITIS. Rheumatoid 
arthritis is characterized by fever. 
malaise, loss of weight. anemia, in- 
creased sedimentation rate, lymphad- 
enopathy, nodules in the subcutaneous 
tissues and in the synovial membranes 
of the joints, inflammatory changes in 


the muscles about the jounts and 
casionally involvement of the heart 
The ocular manifestations associated 
with this disease are often very severe 
and can be the occasion of much pain 
as well as of partial o1 complete amau 
osis. Primarv involvement of the retina 
apparently does not occur. Occasion- 
ally choroiditis is seen either as an 
independent lesion or in association 
with involvement of other ocular 
structures. Hemorrhage into the vitre 
ous has been reported**. The most 
common associated ocular disorders are 
iritis and iridocyclitis, sometimes ex 
tremely severe. According to Hollander 
these occur in 3 to 5% of all patients 
with rheumatoid arthritis. Thev are 
often recurrent, following closely. the 
remissions and exacerbations of the 
arthritic componet Episcleritis of one 
or both eves, either of the nodular o1 
of the diffuse type, is common. A pat 
ticularly intractable lesion is that. of 
scleritis, which mav be unilateral but 
is more often bilateral; the active in- 
flammation usually lasts from 3 to 6 
months, and often leads to destruction 
of vision as a_ result of secondary 
uveitis or of opacification of the cornea 
bv sclerosing keratitis. Sometimes in 
cases of chronic or recurrent uveitis o1 
scleritis a band-shaped opacity of th 
cornea forms, owing to deposition ol 
calcium salts in the deeper corneal lav- 
ers. Disciform keratitis is seen but 
rarely. Scleromalacia perforans is a 
rare affection in which rheumatic 
nodules form in the sclera, undergo 
necrosis and then extrude, leaving a 
perforation into the eve. Reiter's syn- 


29,49 


drome is a very interesting condi- 
tion in which urethritis, arthritis and 
sometimes diarrhea are associated with 
conjunctivitis. Superficial punctate ker- 
atitis, episcleritis and iritis have been 
noted in this svndrome*. The associa- 
tion of keratoconjunctivitis sicca, an 
entity defined by Sjogren®*, with ar 
thritis and with intermittent swelling 


S 
| 
\ 
! 
( 
t 
{ 
t 
i 
t 
( 
] 
if 
a 
| 
t 
| 
i 
| 


OPHTHALMOLOGY 


of the salivary.) glands, anemia, and 
similar drying of other serous mem- 
branes is an interesting syndrome not 
vet explained. 

All the ocular manifestations of rheu- 
matoid arthritis seem to be due to an 
inflammatory and exudative involve- 
ment of the structures of the eves 
derived trom the mesenchyme. The 
tissues swell, and there is an outpour- 
ing of cellular elements and protein 
into the ocular tissues and intra-ocular 
fluids. As a result of this plastic exuda- 
tion, adhesions torm between the iris 
and the lens, leaving scarring and 
opacification of the transparent media. 
\Mleasures such as local heat, foreign 
protein therapy salievlates seem 
to bring about benefit in these inflam- 
mations. More recently, cortisone and 
ACTH have proved to have a specific 
effect in alleviating the signs and svinp- 
toms of both the general and the ocular 
manifestations of the disease. 

DisseEMINATED Lupus ERYTrHEMATO- 
sus. Acute disseminated lupus erythe- 
matosus is generalized sy stemic 
disease characterized bv a prolonged 
low-grade fever, anemia, leukopenia 
and usually ervthema of exposed sur- 
faces noted especially by a butterfly 
distribution on the face. There may 
be non-specific biologic positive sero- 
logic reactions for syphilis, arthralgias 
ind involvement of other serous memn- 
branes. Frequent complications — are 
nonbacterial verrucous endocarditis 

Libman-Sacks ), 
“wire-loop” lesions of the glomerular 


and nephritis with 


vessels. The disease is usually fatal al- 
though there are occasional recoveries. 
The patients are usually young women. 
The structural alterations in dissemin- 
ited lupus erythematosus are chiefly 
those of maximal injury to collagen 
fibers and are found in the small 
irteries, the arterioles and capillaries. 
Here there is proliferation of the 
endothelium, widespread thrombosis. 
ind associated aggregations of histio- 


cytes, Ivmphocytes and plasma cells. 
There is a characteristic eosinophilic 
hyalinization of the cytoplasm of the 
fibrocyte ‘s and collagen, splitting of the 
tissues into ; \ fibrillary pattern and fi- 
nally a pete to a fibrin-like sub- 
stance. The Libman-Sacks syndrome in 
addition has a nonbacterial verrucous 
endocarditis and valvulitis. There are 
usually lesions in the glomeruli and the 
skin as well as in the subendothelial 
tissues of the heart and of the serous 
membranes. 

The ocular manifestations are varied. 
Sometimes the evelids are reddened 
and pully in conjunction with the but- 
terfly rash. Kurz** reported the pres- 
ence of phlyctenules in the conjunctiva 
in his case. Swelling of the evelids 
occurring in the later phases of the 
disease mav be a_ manifestation of 
nephritis. Numerous reports of retinal 
involvement have appeared in the lit- 
erature. Wagener’, Cordes and Aiken" 
and Maumeneet® have given com- 
prehensive reviews of the literature. 
The lesions most commonly — seen 
in the retina are superficial — fluffy 
white patches similar to those found 
in cases of dermatomyositis and _peri- 
arteritis nodosa. These may be ac- 
companied by a few small retinal 
hemorrhages and occasionally by mild 
edema of the optic disks. Baehr. 
Klemperer and Schifrin? reported 23 
cases in which examination antemortem 
or at necropsy was performed; 12 of 
these had fluffy white patches and 
perivascular morrhage in the retina, 
and 2 of the 12 showed edema of the 
circumpapillary retina. In all except 
one the blood pressure was normal. 
Bergmeister’ in 1929 was the first to 
describe these white patches in dis- 
seminated lupus erythematosus. In his 
opinion they were tubercles of the 
choroid, and he thought that his diag- 
nosis was substantiated when  tuber- 
culous lesions were demonstrated in 
the lungs at necropsy. Kurz**, in 1938, 
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was the first to report histologic studies 
of the white patches in the retina. He 
demonstrated them to be foci of vari- 
cose hypertrophy or gangliform degen- 
eration of the 
cytoid bodies 


fibers, so-called 
This has been confirmed 
who found 
infiltration of the 


only 


nerve 
by Maumenee* also some 
round cell choroid. 
There are few case reports of 
retinal 
lesions must be very rare. The 
case reported by Klauder and Ellis** 
appears to have diffuse 
periarteritis and periphlebitis with sub- 
sequent pallor of the disks and forma- 
tion of new blood vessels on the disks. 
Koch and MecGuire** 
a patient in whom ophthalmoscopic 
revealed 
orrhages in the retina, 
and superficial choroidal exudates, and 


involvement of the vessels, 


These 


been one. of 


reported data on 


examination numerous hem- 


deep retinal 
many segments of periphlebitis of the 
retinal veins. Later many of the vessels, 
both 
pletely fibrosed and obliterated. and 
optic atrophy developed. Wagener” 
called attention to the relatively rare 
appearance of embolic phenomena in 
spite of the 


arterioles and veins. were com- 


frequent occurrence of 
lesions in. this 
in which 


endocardial 
He reported 1 case 


verrucous 
disease. 
he observed recent embolic closure of 
a small arteriole and later septic retino- 
pathy with petechiae of embolic tvpe 
in the retina. One of us (Hollenhorst ) 
has seen a patient with disseminated 
lupus in whom there was sudden onset 
bilateral loss of 
pupils were normal and 
reacted normally to light, and the ocu- 
lar fundi were normal. 
to normal in 3 


of convulsions and 
vision. The 


Vision returned 
d: ays. The loss of 
vision was presumed to be on the basis 
of edema in the occipital lobes. The 
case reported by Cordes and Aiken™ 
had angiospastic changes with exten- 
sive retinopathy. At necropsy, these 
arteriolar lesions proved to be of hyper- 
tensive origin and not characteristic of 
the vascular lesions of lupus. 
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Dermatomyositis. Dermatomyositis 
primary polymyositis is a nonsup- 
sai ative inflammation and degenera- 
muscles and sometimes 
skeletal musculature. 
atrophy and 
pigmentation of the skin, similar to the 


tion of many 
even of the entire 
There is telangiectasia, 
changes in disseminated lupus erythe- 
matosus. The disease is usually ushered 
in by 
although edema of the skin and cutane- 
frequent 


In a small percent- 


muscular pain and weakness, 


ous lesions are nearly as 
initial symptoms** 
age of cases there may also be vaso- 
motor phenomena similar to those of 
Raynaud's disease. There is a 
tracted 


pro- 
thickening 
atrophy and loss of elasticity of the 


course of pain, 
skin, and gradual atrophy of the mus- 
terminating usually in death. 

The most lesion 
(found in 25 of 40 cases reported by 
O'Leary and Waisman** 
usually 


culature, 


common 


) is periorbital 
inde- 
facial 
The erythematous edema of the 


ervthema, 
with 


edema. with 


pendent of or associated 
edema. 
evelids has a vy peculiar reddish- 
blue-brown hue, the so-called helio- 
evelids. In 10% of the 
O'Leary 
weakness in the 


very 
trope cases 
reviewed by and Waisman** 
there 
musculature. 
thalmos and 
episcleritis or tenonitis. The 


was a ocular 


observed exoph- 


what probably 
first case 
of this disease was reported by Wag- 
ner in 1863°%: he nystagmus. 
Bruce in 1938" was the first to 
report the presence of retinopathy 
characterized by hemorrhages and 
fluffy white patches, which 
were in the superficial layers of the 


noted 


most of 


retina and were quite similar in ap- 
pearance to those seen in disseminated 
lupus erythematosus. Lisman*! called 
attention to the presence of iritis in 
some patients. experience, the 
most common lesion is the retinopathy 
described by Bruce! 
only in a 
One of us 


In our 


However, it is 
small percentage of 
(Hollenhorst) has 


seen 
cases. 
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observed a patient with this disease 
who had an episcleritis, fugax. 

Diseases. In rheu- 
matic fever there is widespread fibri- 
noid fibrous tissue and 
collagen, with invasion by cellular ele- 
ments. The lesions are for the most 
part situated in the connective tissue 
adjacent to the endothelium of the vas- 
cular system. In a with such 
wide spread systemic involvement it is 
indeed surprising that the eye should 
be so rarely affected. Very infreque ntly 
If subacute bac- 
terial endocarditis develops, then em- 
bolic phenomena may occur in the 
either embolic closure of the 
central artery or of one of its branches, 
or petechial hemorrhages with white 
centers in the retina or in the conjunc- 
tiva. It is of interest that in some 
patients with “healed” rheumatic endo- 
carditis, closure, possibly by embolism 
of the 
the syndrome of 


necrosis of 


disease 


iritis may deve lop 


retina, 


retinal arterioles, may occur in 
“amaurosis fugax.” 

In thromboangiitis obliterans (Buer- 
gers there may rarely be 
involvement of the retinal vessels. ¢ 


disease 
sTeS- 
ser™* reported such a case in which 
both the central artery and the central 
vein of were partially oc- 
and there was much exudation 
and hemorrhage. A case was described 
by Birnbaum and associates*, in which 
there was merely dilatation and tortu- 
osity of the re tinal vessels. Wagener*® 
re porte d thrombosis of the retinal veins 
in a few patients with typical thrombo- 
angiitis obliterans of the extremities, 
and mentioned 1 case with recurrent 
vitreous hemorrhages in which several 
years later the characteristic picture of 
thromboangiitis of the lower extremities 
developed and the patient. still had 
active periphlebitis with hemorrhage 
into the retina. Marchesani* considered 
retinal phlebitis as a manifestation of 
Buergers disease in many instances. 
Schonlein-Henoch purpura is a gen- 
eralized hemorrhagic reaction, usually 


each e ye 
cluded, 


with an associated arteritis or arterioli- 
tis. There are generally 
purpura and articular swellings, and 
later colic, vomiting, intestinal hemor- 
rhage, pain and fever, but no cardiac 
involvement. Occasionally it is asso- 
ciated with rheumatic fever or glomer- 
ulonephritis. It is rare to see ocular 
signs, although occasionally purpuric 
hemorrh: iges occur into the optic nerve, 
retina and vitreous. Benedict® re ported 
data on a_ patient with intra-ocular 
hemorrhages and with recurrent iritis 
and keratitis. Data on 3 patients with 
this disease and simultaneous plastic 
uveitis were reported by Blanchi*. 
Scleroderma is often accompanied by 
cataracts, especially in Werner's syn- 
drome and Rothmund’s syndrome, in 
each of which cataracts and_ sclero- 
derma are There usually 
is a thickening and pigmentation of 
the lids. Hartman, Collin and Vergne*® 
present a single case with scleroderma 
in which they observed folds around 
the right optic disk and many vellowish 
bodies in the deeper lavers of the 
retina. They feel these lesions may be 
associated with scleroderma. The draw- 
ings of these lesions do not indicate any 
great differences from ordinary hyaline 
deposits, however. 
Although in most cases of chronic 
glomerulonephritis, the lesions seen in 
the retina are those characteristic of 
the secondary hypertensive disease, in 
certain instances a retinops ithy is seen 
which must be classified as “toxic” or 
“toxic anemic” and which is not readily 
distinguished from the retinopathy seen 
in disseminated lupus erythematosus, 
dermatomyositis or pe riarteritis nodosa. 
In the standard textbooks on ery- 
thema nodosum and on chronic ulcera- 
tive colitis, no mention of ocular 
involvement in these conditions is 
made. However, we have seen 1 case. 
that of a young woman, who suffered 
from arthralgias, ulcerative colitis and 
erythema nodosum, and who devel- 
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oped a nodular episcleritis during the 


course ot her disability. One of us 
(Hollenhorst) has seen 2 patients at 
Hicted 


whom had episcleritis fugax. 


with ulcerative colitis. each of 


Comment. These diseases, which re 
cently are being referred to collectively 


diffuse collagenous diseases 


remarkable 
in their pathologic changes 
their 
tions. Although this mav seem at 


as the 
have a similarity to 
another 
manifesta 
first 
glance to be significant, vet one cannot 
that the 
same or even a similar etiology. The 
similarity merely indicates that, regard- 


and even in clinical 


assume these diseases have 


less of the etiologic factor in each of 
the 


mesenchymal derivatives in each seems 


these conditions, reaction of the 
to have a pattern which simulates that 
in others of these diseases but vet re 
definitive for the individual 
Montgomery and McCreight*®. 
in reviewing disseminated lupus erv- 


mains 


disease 


thematosus. expressed doubt that this 
should be the 


group of collagenous diseases because 


disease included in 
alterations of collagen were found by 
their 132 
cases. In their opinion scleroderma. is 
properly 


them in only one-fourth of 


a disease of collagen, whil 
the cutaneous lesions of dermatomvo 
sitis are actually a toxic dermatitis. The 
same viewpoint is held by Klemperer 
and associates®”, 

\ similar situation exists in the na 
ture of the ocular changes in each of 
these diseases. The rather general oc 
currence of ocular pathologic changes 
in the more severe acute and subacute 
phases of these diseases seems to indi- 
cate that the tissues of the eves that 
are derived from the mesenchyme are 
likewise involved. However. if we ex 
clude the retinopathy that is 
essentially identical in serum sickness 


toxic 


periarteritis nodosa, disseminated lupus 
erythematosus dermatomvositis. 


the types of lesions seen in the eves 


and 


vary so greatly from disease to disease 
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that one is impelled to separate the 
maladies rather sharply one from the 
other. 

Among the types of ocular involve 
these 


the most serious occur in periarteritis 


ment seen in diseases, some of 
nodosa and cranial arteritis. Since these 
two affections. in contrast to the other 
their 


ote ct on the Tie dium and small arte ries 


collagen diseases, have majol 
as well as on the arterioles, it is pe 

haps not surprising to find in them the 
the 


manifestations. 


highest incidence and greatest 


diversity of oculai 
periarteritis nodosa all necrops\ studies 
reveal that there 


is more often direct 


involvement of the choroidal arteries 
than of the retinal arterioles. This is 
probably a consequence of thi larger 


number and size of the choroidal ves 


sels. In the presence of hypertension 
to involvement of the renal 
this 


retinal arterioles show the characteris 


secondary 


arteries by disease, however, the 
tic hypertensive changes 


Peculiarly. disseminated lupus ery 
thematosus and thromboangititis oblit 
erans. also diseases which affect blood 
the 
involvement of th 
the 


nephritis and hvperte nsion 


vessels or endocardium Very 


blood 


absence of 


rarely show 


vessels of the eve m 
The major ocular manifestations as 


sociated with dermatomvositis arn 


rheumatoid arthritis are located in the 
the 


sclera. iris and choroid 


tissues of conjunctiva, episclera 
all derivatives 
of the mesenchyme The pathologi 
character is that of inflammation, ther 
being an intense infiltration and exuda 
tion of lymphocvtes and mononuclear 
cells and often necrosis, followed by 
fibrous healing and scarring. 

stages ol 


arthriti 
and disseminated lupus ervthematosus 


Occasionally in the early 


rheumatic fever. rheumatoid 
the differential diagnosis. is difficult 
Baehr and Pollack 
interest. They 
stated that the presence of toxic retino 


The statement of 
in this connection is of 
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pathy, perivascular hemorrhages and 
fluffy white patches, and occasionally 
circumpapillary edema in the retina, 
sharply differentiates lupus erythema- 
tosus from the other two diseases. This 
certainly seems to be true, even though 
one must consider these retinal lesions 
as the manifestations of a toxic reac- 
tion of undetermined rather than of 
specific ‘tiology. 

The advent of treatment of mi my of 
these diseases with ACTH and corti- 
sone, and the beneficial effects which 
have tollowed administration of these 
substances have the frequent 
evaluation of the ocular status of 
increased interest. This is especially 
true of rheumatoid arthritis, periarter- 
itis nodosa and cranial arteritis. The 
visibility of the connective and vascu- 
lar tissues especially the blood vessels 
of the retina and the choroid, furnishes 
a highly satisfactory window for ob- 


serving the effects of therapy and the 
progress or remission of these diseases. 
Most ocular lesions occurring in rheu- 
matoid arthritis and Schénlein-Henoch 
purpura cause symptoms in the patie nt 
and may be severe enough to cause 
permanent damage. Consequently, in 
these patients ocular examination usu- 
ally is made. However, in the major- 
itv of patients with dermatomyositis, 
disseminated lupus erythem: itosus or 
serum sickness, in many with 
periarteritis nodosa, the ocular lesions 
are entirely silent, so that this readily 
available source of information is fre- 
quently overlooked. It is suggested 
that complete ocular examination, in- 
cluding ophthalmoscopy, should be 
carried out on all patients suspected of 
having one of the collagen diseases and 
that it should be repeated frequently 
in all proved cases during the course 
of therapy. 
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From the Harrison Department of Surgical Research, School of Medicine 


University of 
Tus report. is presented as a sum- 
of the 
thermal burn 


mary more salient changes in 
therapy that 
appeared since the last progress report 
on cutaneous burns in this Journal in 
1942*°. The excellent reviews of recent 
vears make detailed statement 
past work 
The time-consuming care required 
the burn patient emphasizes the 
importance of his problems. The pos- 
sibility of atomic weapon attack upon 
our large population centers, with the 
of several hundred thousand 
burn patients, stresses the 
urgency in obtaining all possible help- 
ful concerning treatment 
of this type of injury. 

The patient receiving a_full-thick- 
burn of 30 to 50% of his body 
surface still presents a major problem. 
Patients with less than 307 of their 
body area burned also present prob- 
management, but with ade- 
juate care they usually survive. The 
vatients with burns of the total body 


have 


a of 


by 


creation 


thermal 


information 


hess 


ems in 


Pennsylvania 


at the 
inade- 


salvation 


ot 


surface are beyond 
present time because 
quate knowledge. 

The patient with a 30 to 50% de- 
struction of skin can usually be 
brought through the period of shock, 
that is. the first 24 to 36 hours after 
injury, but he will frequently succumb 
in the ensuing weeks from causes not 
as vet understood. 

There are probably several types of 
thermal injury. Variables in ‘their pro- 
duction are the temperature produc- 
ing the burn, the rate of heat 
transfer to tissues, and probably the 
wave length of the radiant energy. 
Exposure of large areas of the body 
to relatively low temperatures causes 
hype ‘thermia. Brief exposure to high 
temperature is more likely to cause a 
flash burn. 

The rate of heat transfer is usually 
reduced to the physical terms gram 
calories per square centimeter per 
second. A description of this type 
should be used as a common basis for 


our 
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comparison, particularly in attempting 
evaluation of methods of treatment 
assaved in experimental animals. 
This point is illustrated by the ex- 
cellent work of Moritz et al. in eXPOs- 
ing pigs at different ambient temper- 
atures for varying time periods**""", 
Animals exposed to very high temper- 
atures for a short time apparently died 
of acute circulatory failure, precipi- 
tated by trapping of about 30% of the 
blood volume in vessels beneath the 
skin. Pigs exposed to somewhat lower 
temperatures slightly — longer 
periods of time died of cardiac arrest, 
resulting 


over 


from massive hemolysis of 
the and _re- 
lease of potassium with a rise in serum 
potassium level above 11 mEq. per 
liter, a level known to be fatal. 


The clinical estimation of severity of 


red cells in burned area 


injury for therapeutic purposes is still 
based upon the percentage of the total 
body surface involved***, There is as 
vet ‘no reliable method for early esti- 
mation of depth of injury. 

Directly following the burn there 
begins a marked shift of body fluids 


and electrolytes. with loss of. plasma 


protein from the circulation, and the 


shifting of water, sodium. chloride, 
protein and other substances into the 
burned area. Besides extensive local 
tissue destruction, there is also demon- 
strable alteration in the kidnevs, the 
liver, the adrenals, and probably also 
in the brain, the gastrointestinal tract 
and other organs. There is some de- 
struction of red cells at this time. 
Following the period of shock, the 
patient enters a critical phase, lasting 
about 10 to 14 days, during which 
time he may suddenly die from un- 
known causes. This second phase of 
the clinical the burned 
patient has in the past been designated 
“toxemia, since it was thought that 
harmful substances were being ab- 
sorbed from the burned area**. This 
“toxin” concept 


course of 


has been neither 
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proved nor disproved to date, in spite 
of much work. 
During this phase the patient is 


usually febrile. He may be somewhat 
disoriented, at times either maniacal 
or comatose. There is some elevation 
of serum) bilirubin and non-protein 


marked 


well as 


nitrogen. There is a loss. of 


urinary nitrogen, as loss of 
protem from the wound. There is a 
secondary anemia requiring repeated 
transfusion. 

Coincident with 
the 


wound becomes the site of serious loss 


beginning separa 


tion of slough, the deep burn 
electrolytes 


blood 


is easily 


ot water, plasma protein 
This 
infected 


organisms of 


and red cells extensive 


wound usually with 


a mixture of varving 
antibiotic sensitivity. 

The second phase merges with a 
third phase of healing and repair, but 


certain metabolic aberrations continue 


The negative nitrogen balance and 
anemia continue to waste the body 
until the burn wound is closed with 
skin grafts or by natural epithelial 


regeneration in second degree burns. 


The primary objects of treatment of 


a severe burn are therefore the fol- 
lowing: 1) to combat shock by ade- 
9 


quate support. of the circulation: 


to reduce pain; 3) to protect the 
wound from infection; and 4 
vert the into a 
wound as rapidly as possible. 
THERAPY IN THE SHOCK PHAs! 
The “thickening” of the 
severely burned patients was noted in 
tle medical literature of the 1800s by 


to con- 


burn wound closed 


blood in 


Cummin'?, and subsequent careful 
studies by Underhill. Blalock, Beard 
Harkins and_ have con- 


tributed to an understanding of fluid 
shifts occurring in burns. These investi 
early the 
large volumes of plasma-like fluid into 
the burned area. Studies of lymph com 
ing from the burned area by Glenn 
et al. have confirmed this**. 


gators recognized loss of 
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While the predominant loss is 
plasma, a loss of red blood cells has 
also been noted. As early as 1925 
Riehl, Jr°', found that blood volume 
in experimentally burned animals was 
usually decreased by an amount 
greater than that accounted for by 
plasma volume decrease alone. He 
therefore advocated the early use. of 
whole blood transfusion burn 
patients to combat the loss of red 
cells’. Clinicians were however under- 
standably concerned about raising the 
hematocrit readings in patients who 
already showed a marked degree of 
hemo-concentration. The tendency. of 
the burned patient to develop frequent 
thromboses was advanced as a counter- 
argument 

Large plasma infusions were em- 
ploved, with material decrease in burn 
mortality! 

Investigators, such as Schievers** 
continued to note the development of 
secondary anemia. Shen and 
ittacked the problem by showing that 
human red blood cells heated in vitro 
to 60 C.. even momentarily, became 
spherocytic and very fragile. When the 
heated cells were re-injected into the 
blood stream, they broke down rapidly. 
It is thought that red cells are heated 
within the vessels in superficial tissues, 
where temperatures of this level or 
higher have been measured™ 

Mover’ showed that the  experi- 
mentally burned dog seemed to sur- 
vive best when treated with whole 
blood, plus oral electrolyte solution. 
Subsequent clinical observation — in 
human burn patients by Mover, Evans 
ind others*!** has confirmed this. Ap- 
parently patients are not harmed by 
having 50 to 60% of the blood as red 
cells, providing their effective circulat- 
ng total blood volume is maintained. 
The use of plasma is still recommended 
however if the hematocrit reading 
ises above 60. 

Where whole blood is not imme- 


diately available, plasma should, of 
course, be used. Formulae for estima- 
tion of plasma requirements are un- 
derstandably inapplicable where whole 
blood is used, where this estimation 
depends upon hematocrit readings or 
hemoglobin determinations. For prac- 
tical purposes patients will require 
about 100 ml. of blood plasma for 
every 1% of the body area burned*", 
one-half of this to be given within 
the first 6 to 8 hours. 

Morphine should be given intra- 
venously to these patients, for absorp- 
tion by any other route in the shock 
patient is unpredictable*. 

Electrolyte solutions are needed in 
addition to the blood or plasma. Ros- 
has shown that experi- 
mentally scalded mice react as well to 
sodium solutions alone as they do to 
mouse serum. McCarthy and Parkins** 
have confirmed this in rats. This illus- 
trates the care that should be exercised 
in applying animal data to human 
beings, for species differences may be 
unpredictable. Certainly human burn 
patients require sodium, for careful 
measurements confirm the shift of 
sodium into the burned area, and sub- 
sequent sodium loss from the wound 
surface!" At the same time blood 
or plasma are essential. 

The concensus at present is that the 
severely burned patient should receive 
electrolyte solution in a volume equal 
to that of the blood or plasma admin- 
istered**. This electrolyte solution con- 
sists of two-thirds isotonic sodium 
chloride and one-third sodium lactate 
(or citrate or bicarbonate). The solu- 
tion is preferably taken orally, but 
must be given intravenously if the 
patient has persistent vomiting. 

A most useful guide to fluid therapy 
is a catheter in the urinary bladder. 
Patients with roughly equal areas 
burned, but with variations in depth, 
may require alterations of initial esti- 
mates for fluid administration’®. A 
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urine How of 50 to 200 ml. per hour 


is desirable. If urine output drops be- 
this. 


glucose In 


the infusion of a liter of 54% 
water intravenously within 
20 to 30 minutes should produce a 


low 


diuresis. If the diuresis appears, it is 
evident that the patient needs addi- 


tional blood and electrolyte solution, 
and that the burn injury is more 
extensive than initially calculated. If 


there is no diuresis, it is probable that 
renal exists, in) which 
fluid administration should not be 
pushed, and at the same time the ulti- 
mate should be 
cuarded. 


clisease cases 


prognosis more 
While it is considered important to 
give these volumes of fluid on 
the first following injury, it is 
equally important to reduce the total 
Huid intake by one-half on the 
day, and thereafter to be guided by 
the patient's state of hydration*”. The 
fibrin the 
breaks down on the 
day, and large volumes of 
like fluid return to the active 
tion. Overloading of the circulation 
y result if the fluid intake is not 
reduced in expectation of this phe- 
nomenon. 
RESPIRATORY 
with 
upper 


large 
di 


second 


barrier in tissue 
third 


plasma- 


injured 
second or 


circula- 


May 


TRACT Patients 
the head or 
develop laryngeal 
re spire atory tract 
In such cases | tr acheotomy 
Moritz has 
shown that inhalation of aa dry air 
in experimental animals will produce 
only upper respiré atory tract damage. 
Inhalation of steam, on the other hand. 
usually produces pulmonary edema* 
Steam has a much higher specific he " 
than dry air and therefore transmits 
more heat to the lower part of the 
respiratory tract. 
Finland?*, in a 
nut Grove 


INJURY. 


burns about face, 


chest mav 


edema and sudden 
obstruction. 


is a life-saving measure® 


study of the Coco- 
patients, concluded that 
administration of the large volumes of 


fluid necessary to combat shock did 
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not necessarily predispose to develop- 
ment ot pulmonary edema. 

THt 
PHASE. 


“TOXEMIC 
This puzzling clinical picture 


SECONDARY OR 


still has no clear explanation. 
As outlined patient is 
febrile and often irrational to a varying 


above, the 


degree. There are several striking 
changes in blood chemistry in 
metabolic activity. 

Many investigators have — called 
attention to the azotemia of burns? 
Additional work has shown a _ close 
correlation between mortality and the 
plasma non-protein nitrogen level®! 
Patients with a level above 100° mg. 
per LOO ml. of plasma died, and often 
died with levels over S80 mg. per 100 


cc., in the series reported. This correla- 
tion has also been observed in studies 

About 50 
due to an 


on experimental animals*” 
to SO® of the 
unidentified 


increase 1s 
fraction, the remainder 


being urea nitrogen. The material 


appears in the urine, and the urine 
output is adequate at this stage, so that 
the azotemia is not due primarily to 
renal damage. This may be merely a 
non-specific index of tissue breakdown 

r possibly the substance may have a 
more specific metabolic effect. 

The negative 


other noteworthy fe 


nitrogen balance is an- 
‘ature. The marked 
urinary often 20 to 
30 gm. daily, is apparently a reflection 
of protein 
etiology which wastes body stores and 
renders wound healing, plasma protein 
formation and red cell regeneration 
more difficult®*. It was thought that 
perhaps the body required abnormally 
large amounts of some essential amino 
acid, and that it was wasting the re 
mainder of the protein to obtain this 
substance. Preliminary data indicate: 
that methionine might be the 
stance, but this not 
To the 
added _ the 


loss of nitrogen, 


catabolism of unknown 


sub 


has been col 


nitrogen loss, i 


15 to 20 


urinary 


loss of gm. ol 
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nitrogen daily through the burn 
wound, thus producing a total nitrogen 
deficit of large proportions*’. 

These patients show a variable de- 
gree of secondary anemia, and they 
will require repeated transfusions of 
whole blood while the wound is. still 
open. Cope and Moore’? have shown 
that there may be a daily loss of as 
much as 200 to 300 ml. of packed 
red cells in some patients. Negative 
nitrogen balance impedes regeneration. 
The elaboration of a substance by the 
burned tissue which specifically de- 
presses marrow function has not been 
proven. Studies of heme metabolism 
have not been very illuminating to 
date. The burn patient puts out 6 to 
7 times as much urinary coproporphy- 
rin as does the normal persén, but 
interpretation is difficult, for — this 
change may be the result of infection, 
liver damage or increased hematopoie- 
sis alone®™’. The serum iron of such 
patients is depressed, their uptake of 
iron is decreased and there is an ab- 
normal diversion of available iron into 
the burned tissues. 

Liver damage of some degree is 
usually demonstrable. This is less since 
abandonment of tannic acid therapy 
see Local Therapy). Though rarely 
severe enough to cause death itself, 
this impairment of function must con- 
tribute in some way to the sum of 
metabolic derangements. 

Renal shutdown is rarely a cause 
of death in cases without previous 
renal damage and with adequate 
parenteral therapy. 

The role of infection has been re- 
peatedly questioned'. There is con- 
siderable discussion as to the point in 
the clinical course at which infection 
becomes a significant factor. Careful 
studies on patients with extensive 
burns where infection can be excluded 
may answer this question. The studies 
of Colebrook in such a unit are dis- 
cussed in the section on local therapy. 


A few patients have been observed 
to die suddenly, and at necropsy have 
been found to have cerebral edema 
and formation of a pressure cone. 
Histologically there is a diffuse non- 
specific ganglion cell degeneration 
throughout the brain, most marked in 
the hypothalamus". 

There is some cellular degeneration 
of the zona fasciculata of the adrenal 
cortex", Use of adrenal cortical hor- 
mones in the past has not materially 
reduced Sporadic re- 
ports are appearing of the beneficial 
use of ACTH and Cortisone*’, but 
there are not yet adequate data from 
which to judge. Certain questions 
suggest themselves: If these materials 
decrease tissue inflammatory reaction, 
does that permit free invasion of the 
body by bacteria? What is the effect 
upon the healing of skin grafts? 

Perhaps the amount of fluid required 
to prevent or to combat shock is so 
great that we are producing the in- 
crease in extracellular fluid noted in 
these patients. 

There may be no single responsible 
cause of death, but rather the sum- 
mation of insults may be mortal. 

In the face of present facts, certain 
recommendations can be made con- 
cerning therapy. The patients should 
certainly receive antibiotics, and pen- 
icillin is probably the most satisfactory. 
Additional antibiotics must be used 
later if penicillin-resistant strains ap- 
pear. All the patients should be pro- 
tected against tetanus. 

They should receive a high protein 
diet, often containing as much as 300 
to 400 gm. of protein. This should 
be supplemented by one-half to one 
gram of vitamin C daily, as well as 
large doses of the B-Complex vitamins, 
as Lund** has shown that these pa- 
tients will retain large doses. 

In spite of the high-caloric intake, 
repeated transfusions will be necessary. 
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PHASE OF HEALING AND REPAIR 
THERAPY. Davidson's!’ funda- 
mental reasons for proposing tannic 
acid therapy were conservation of body 
fluids, protection of the wound and pre- 
vention of Unfortunately it 
has been shown that tannic acid, as well 
as other agents, is absorbed with an in- 
creased incidence of high serum biliru- 
bin levels and liver damage??.29.5%-69, 
Therefore 


THI 
Local 


infection. 


the use of tanning 
has been abandoned; but it is impor- 
tant to note that, although the incidence 
of liver damage is lower, there has 
been no overall improvement in mor- 
tality 

Observers on human volunteers with 
a standard reproducible dermatome 
wound showed that tannic 
destroved small islands of surviving 
epithelium, thereby necessitating skin 
grafting! 

Two other types of therapy are the 
“open method” and the use of “pres- 
sure dressings’. 

The “Open Method” has been advo- 
cated by Mr. Wallace of Edinburgh*®. 
He exposes the wounds to air in order 
to dry the surface and produce an 
eschar. His experience with the method 
is relatively large, but there are not 
vet enough supporting data from other 
clinics to permit judgment. He has 
not resorted 


agents 


figures. 


acid 


to air-conditioning and 
reports no particular problem with in- 
fection. Some cases require application 
of special suspension techniques, and 
trunk burns are reported as rather 
difficult to handle. 

It is now generally agreed that the 
“Pressure Dressing” does not prevent 
plasma exudation, but that it is of 
value in splinting the wound, reducing 
pain, and in preventing the inroads of 
infection to some extent**. The surgeon 
must remember that the pressure dres- 
sing is a two edged sword. It must 
be carefully applied, and repeatedly 
checked thereafter to see that edema 
does not make the dressing a tourni- 
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quet and shut off blood supply to a 
limb. 

Colebrook*® has stated that we are not 
carrying principles of asepsis to a logi- 
burns. At 
Clinic in 


cal conclusion treating 
the Accident 
England, he has adopted a rigid isola- 


Birmingham 


tion technique. Patients are cubical- 


ized. Dressings are carried out in an 


air-conditioned room with careful 
technique designed to minimize the 
effects of air-borne bacterial contamin- 


The 


clean and painless Most full thickness 


ation. wounds are reported as 
wounds are ready for grafting within 
10 to 14 davs. The overall hospitaliza- 
tion of burn cases in a busy industrial 
center is said to be lowered 50% under 
these conditions. He uses a penicillin 
cream locally and reports less than 1% 
incidence of sensitivity reactions. 

The use of substances to accelerate 
separation of slough has been disap- 
pointing to date. Pyruvic acid does not 


dead 


rate greater than that due to macera- 


uniformly remove tissue at a 


tion and autolysis in most patients’ '?*. 
The use of enzyme systems from othet 
sources is being further investigated. 
Tillet is working with streptokinase 
derived — from 

Altemeier™ is 


collagenas« 


and strepto-dornase 
streptococcal cultures” 
the 


from bacterial and vegetable sources 


investigating use of 

The excision of the burned area fol 
lowed by immediate skin-grafting can 
unfortunately only be used as a_pri- 


mary treatment in cases with small 
burns. The hazard of shock in large 
area burns prevents application where 
In the hands of a 


with a 


it is needed most. 


skilled surgeon well-trained 


team, excellent results have been ob- 
tained by relatively early debridement 
and skin grafting’. Allen? has 
reported that 60% of his cases are 


closed in 2 weeks, and 80% in 3 weeks. 
It should be stressed that such results 
are the 
attention to nutrition and supportive 


obtainable only with closest 
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care, as well as the exercise of careful 
judgment. The severely burned patient 
will not tolerate massive surgical pro- 
cure S well. 

The concensus regarding local ther- 
apy at this time can be summarized as 
initially should 


follows: debridement 


be minimal, for the added exposure 


and trauma of a protracted proce- 
dure will add to the shock. Where 
man patients are received at once, 


it has been observed that the applica- 
tion of dry dressings will produce good 
results. Where possible, application of 
lave ot fine 


a thin petrolatum in 


meshed gauze will allay pain. Pressure 


dressings of mechanic's waste or 
fluffed gauze are then applied, held 
in place with some type of elastic 
dressing 

Summary. The general outline of 


thermal burn therapy now agreed upon 
in the light of present knowledge can 
be outlined as follows: 

Treat shock 
blood, o1 plasma if blood is not avail- 
able. 


burned, Give morphine intravenously. 


first. Give whole 


100 ml. for every 1¢ of body area 


| 


Give oral electrolyte solution, one- 
third lactate citrate or 
bicarbonate ) two-thirds isotonic 
sodium chloride, in amounts equal to 
that of blood or plasma. This must be 
y where persistent 
vomiting is a problem. 

Check adequacy of fluid therapy by 
urine output measurements. 

2. Minimal debridement is 
' followed by application of 
petrolatum and pressure dressings. The 
ideal of local therapy is the earliest 
the wound, 
mensurate with the general condition 
of the patient. Small area burns may 
at times in toto and skin 
grafted immediately. 

3. Give parenteral penicillin. Protect 
the patient against tetanus with either 
antitoxin, or toxcid where he has been 
Addition — of 
other antibiotics may often be neces- 
sarv later with alteration in wound 
Hora. 

1. Support patient with high 
high high vitamin 
diet. and repeated blood transfusions 


sodium (or 


and 


given intravenously 


neces- 
sary, 


possible closure of com- 


be excised 


previously immunized. 


the 


caloric. protein, 


as necessary. 
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PROCEEDINGS OF 


The Physiological Society of Philadelphia 


SESSION OF 


Use of Homologous Kidney Explant 
in Treatment of Experimentally Pro- 
duced Uremia in Dogs. Joseru Fore- 
MAN, M. D., and Samuget D. Kron, 
M.D. Dept., Mt. Sinai Hosp.. 
Phila.). Existing methods for relief of 
azotemia in urinary suppression 
y satisfactory. A preliminary 
report of a new method, that of ex- 
tracorporeal kidney transplant, is pre- 
sented. The technique 
tollows: A dog is ne phrectomized 
bilaterally. Forty-eight hours later a 
kidney is taken from a normal 
dog and, with the use of polythene 
tubing, the renal vessels of the donor 
kidney are the tem- 
oral vessels of the recipient azotemic 
dog. With a special apparatus the 
transplanted kidney is kept warm and 
Urine flow 
from the donor kidney is collected and 
analyzed. In these preliminary experi- 
found that the 
azotemia in the recipient dog is signifi- 
cantly relieved by the urinary excretion 
through the tri uspki inted kidney. 

Following bilateral ne phrectomy in 


(Res. 
are 
not entirely 
used as 


donor 


anastomosed _ to 


moist extracorporeally. 


ments it has been 


untreated dogs the BUN shows a 
progressive rise, and death occurs 
usually in 2 to 5 days. In the most 


successful experiment ‘thus far urinary 
excretion was maintained for 50 hours 
following transplantation. In this par- 
ticular experiment the BUN 48 hours 
after nephrectomy and before trans- 
plantation was 96 mg. per 100 cc. At 
the end of the 50 hours 1200 cc. of 
urine had been excreted and the BUN 
level had fallen to 54 mg. 

A transplanted normal kidney seems 

) be the safest and most physiologic 
pie to the problem of relief of 
azotemia. The hazards of peritonitis, 
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hemolysis and the disruption of normal 
chemical composition of the blood, 
as encountered existing 
eliminated. Following 
these preliminary experiments is 
hoped that the advantage of extracor- 
poreal transplant can be demonstrated 
in humans, where it is anticipated that 
the expendable radial artery and an- 
tecubital vein will be utilized. It has 
been shown by others that if the renal 
circulation is re-established in less than 
20 minutes, no loss of kidney function 
occurs. The use of an extracorporeal 
transplant is especially advantageous 
because of its simplicity and because, 
if unusual reactions do occur, it can 
be easily dismantled. The indications 
for such a procedure would include 
cases of temporary renal suppression, 
such as in lower nephron nephrosis, in 
which failure of elimination of toxic 
waste products would otherwise prove 
fatal. 


in the use of 
devices, are 


Simplified Spectrophotometric 
Technique Applicable to Standard 
Equipment for the Determination of 
0... Saturation of Blood. E. Gorpy M.D.. 
and D. L. Draskix, M.D." Dept. of 
Physiol. Chem., Grad. Sch. of Med., 
Univ. of Penna.). A practical technique 
for the direct spectrophotometric de- 
termination of the oxygen saturation 
of hemoglobin has been needed. In 
a simple way, we have adapted the 
usual 1 em. de ‘pth cuvette of the Beck- 
man spectrophotometer for this pur- 
pose. The red and near infra-red 
regions of the spectrum were chosen 
for 2 reasons: a) The higher transmit- 
tancy of hemoglobin in this spectral 
region permits cuvettes of greater op- 
tical depth to be employed with un- 
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diluted blood samples; b) There is a 
9-fold difference in extinction between 
Hb and HbO. at wavelength 650 mx. 
the 
at wavelength 805 mu. 


whereas extinctions are isobestic 

The standard 1 cm. depth cuvette is 
modified by: 1) Inserting a plane par 
allel glass prism of 0.95 cm. width 
thereby reducing the optical depth to 
0.05 cm.; and 2) The cuvette is pro 
vided with 


a device for filling it an 


aerobically a snugly-fitting rubber 
stopper with entry and exit needles. 
Five ml. blood samples are collected 
without exposure to air over mercury 
small tonometers coated internally 


with dried 


in 


saponin-oxalate mixture 


The mixed hemolvzed sample is trans 


terred anaerobically into the cuvette 
Density 


obtained 


readings of the sample are 
the 


1 
the chosen wavelengths 


in ordinary manner at 
The evaluation of the oxvgen satura 
constants estab 
the 
The total pigment concen- 


preferably 


tion is based 


lished 
conditions 
tration 
] ] 

dependently 


upon 


by under working 


is determined in 
evanmethemoglobin 
may be 
from the optical data at the isobestic 
point, with appropriate empirical equa- 
of 


as 


However. it also determined 


tions. The method has an accuracy 
the order of 3% and possesses the ad- 
vantages of simplicitv. rapidity, and 
applicability to standard equipment. 

with the Conversion 


Ratio as a Measure of Thyroid Activity. 


Experience 


K. F. Baris, M.D., J. M. PHILLIPS 
M.D., and J. D. Harpy, M.D. (Endo- 
crine Clin., Dept. Radiology, Univ 
Hosp., and Harrison Dept. Surg. Res.. 
Univ. Penna.). Clark and co- 


workers in 1949 evaluated in patients 
the rate of conversion of orally admin- 
istered inorganic radioactive iodine 


the of 


plasma as a measure of thyroid activity. 


into protein-bound iodine 


The ratio between the protein-bound 
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the iodine 


designated by them 


iodine and plasma Was 
as the conversion 
ratio. No overlapping occurred — be 
the the 


euthvroid Cases 


tween thyrotoxic group and 
ot 50 


The present investigation was under 


group mixed 
taken to acquire an experience with 
the 
evaluating thyroid tunetion. 


conversion ratio as a means. of 


\ tracer dose of 200 microcuries of 
radioactive iodine was given orally to 
suitable patients, and 15 cc. of blood 
was drawn 24 hours later. The total 
plasma and the protein bound 
I’! were determined, the latter by a 
modified method of  Chaikofl The 
radioactivity in counts per minute of 


each | 


drving 


fraction was determined aftet 


One hundred and fifty patients were 


studied Phirtv-eight patients with 


shows dl 


50.0 


hyperthyroidism conversion 
$5.0; the 
euthy 


roid patie nts was 47.5: thus, no ove rlap- 


to 


highest conversion ratio in 


ratios ranging from 


ping occurred between the thvrotoxic 
and normal patient Included in the 3] 
euthvroid patients were 17 cases with 
conversion ratios less than 10; this may 
he to the low 
Fight of 


CONVETSION 


due tracer dose utilized 


hypothyroid patients had 
10 to 8.9 with 
Eleven patients with 


atter 


ratios from 
10 


One above 


recurrent goiter thyroid 


ectomy. and 5 after radioactive iodine 
therapy. all had = conversion — ratios 
above 50. except one. This is probably 


iodine by 


ot 


the remaining gland. Fourteen patients 


cue to faster conversion 


improved or euthvroid after radioac- 


tive iodine therapy had conversion 
ratios below 50. Our experience would 
indicate that if the conversion ratio 
remains high after treatment, there 


is a good chance of recurrence. 

The conversion ratio is perhaps more 
reliable and accurate in distinguishing 
between euthyroid and hyperthyroid 
than other 
function test available today. 


individuals any thvroid 
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BOOK REVIEWS AND NOTICES 


Microromust’s VaApe-Mecum (Bolles 
Lee). Edited by Bronte Gatensy, Prof. 
of Zoology and Comparative Anatomy, 
lrinity Coll., Dublin, and H. W. Beams, 
Prot. of Zoology, State Univ. of Iowa. 11th 
ed. Pp. 753; 8 ills. Phila.: Blakiston, 1950. 
Price, SS.50 

Few texts of laboratory technique can 
equal the suecessful record of Lee’s Vade- 
necum—a steady progression of 11 editions 
through 65 years of progress. This 11th 
edition was purposely postponed in order to 
sift out the valuable methods that Europe 
had produced since 1937, the gap having 
been closed by reprinting the 10th edition. 
the Editors have tried to keep as much 
of the older material as possible, which 
provides inspiration in the solving of a 
technical difficulty” (Cp. the advantages of 
historical perspective science). But, to 
keep the book within bounds, they have 
unfortunately had to omit the chapters on 
fissure Culture and Staining, for which an 
idded chapter on The Laboratory Cultivation 
of Invertebrata does not appeal as adequate 
oOmpensation 

May this useful book continue to flourish 
in company with such veterans as Gray's 
Anatomy, Howell's Physiology and Osler’s 
Medicine! ELK. 


RecionaL Orrnorepic Surcery. By Pau 
( CoLONNA, M.D., Prof. of Orthopedic 
Surgery, Univ. of Pennsylvania. Pp. 706; 
174 ills. Phila.: W. B. Saunders, 1950. Price, 
$11.50 
Herne is an entirely new approach to the 

diagnosis and treatment of diseases of bones, 

joints, muscles, tendons, bursae and _ fascia. 

The first 3 chapters furnish an excellent 

foundation for the regional studies which 

follow. Additional chapters on Neuromuscular 

Disabilities, Tumors of Bone, Apparatus and 

Physical Medicine supply details not covered 

by the regional sections. A generous reference 

list and a good cross index complete the 
ple ture of an excellent reference text in 
orthopedic surgery. 


\ SyLLABus OF LABORATORY EXAMINATIONS 
IN CuinicaL Diacnosis. Edited by THomas 
Hate Ham, M.D., Prof. of Medicine, West- 
ern Reserve Univ. Pp. 496. Cambridge, 


Mass.: Harvard Univ. Press, 1950. Price, 
$5.00. 


ForRMERLY the teaching in medical schools 
of so-called clinical microscopy was limited 
principally to the techniques of blood count- 
ing and urinalysis. It has become increasingly 
apparent that the education of the medical 
student should include a much broader course 
in clinical pathology so that the student 
may be qualified to evaluate the multitude 
of available laboratory tests and critically to 
appraise new techniques. Dr. Ham is a 
pioneer in the movement to strengthen this 
phase of the medical curriculum, He and 
his collaborators have written a_ text that 
combines a laboratory manual with the 
theory and interpretation of the tests and 
with illustrative examples of experiments and 
statistical methods from the literature. It. is 
an important contribution. The book is 
divided into 27 units or chapters with num- 
erous tables and charts. At the end of each 
unit is an extensive bibliography and there 
is a general index. As the Author states in 
his preface, the price of the volume has 
been kept low by the use of offset  lithog- 
raphy. A companion volume, the Color 
Atlas, is soon to be published. R.N. 


STEROID HORMONES AND Tumors. By ALEX- 
ANDER Lipscuurz, M.D., Pp. 309; ILL ills. 
Balt.: Williams & Wilkins, 1950. Price, 
$6.00. 


THis volume summarizes the extensive 
work of the Author and his co-workers on 
the estrogen-induced fibroid tumers of guinea 
pigs and_ their prevention and treatment by 
other steroids. In addition, the general prob- 
lem of the influence of steroids upon 
abnormal tissue growth is ably discussed. 
The details are primarily of interest to the 
investigator, endocrinologist, and gynecologist. 
The conclusions, however, may be of con- 
siderable, but as yet unproved, clinical im- 
portance. The Author emphasizes that the 
fibroid tumors occurred only during the 
continuous action of estrogens and that dis- 
continuous administration failed to elicit 
them. There is an extensive bibliography, 
author and subject index, and numerous 
excellent illustrations, diagrams, and_ tables 
summarizing various facets of the subject 
under discussion. F.D. 
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TeEx?T-Book OF X-RAY DtAGNosis. By 
British Authors in 4 vols. (Vol. 3) Edited 
by S. CocHRANE SHANKs, M.D., and PETER 
Kertey, M.D. 2d ed. Pp. 830; 694. ills. 
Phila.: W. B. Saunders, 1950. Price, $18.00. 
VotuME 3 of this monumental work by 
British authors embraces the alimentary tract, 
the biliary tract, the abdomen, the urinary 
tract and radiology in obstetrics and gyne- 
cology. Though the first edition has alwavs 
been a fine source of standard radiologic 
information for both student and_ teacher, 
numerous additional illustrations, combined 
with an increase in the size of the text, add 
further to the value of the present volume. 

The section on obstetrics contains 123 
pages, and, in addition to fundamental in- 
formation, a long description and comparative 
discussion of the various methods of study 
of pelvo-fetal disproportion with concluding 
remarks on_ the approach to obstetric prog- 
nosis from radiologic study. EP. 


CHEMISTRY AND BIOLOGY OF PROTEINS. By 
Fetix Haurowirz, Prof. of Chemistry, 
Indiana Univ. Pp. 374; 52 ills. New York 
Academic Press, 1950. Price, $5.50. 

THe Author discusses the fundamental 
aspects of the procedures and techniques 
employed in protein chemistry in sufficient 
detail to give one an appreciation both of 
the procedures and the data obtained there- 
from. The main topics discussed cover 1) 
protein structure: isolation, analysis and 
physico-chemical properties; 2) biological 
activity, particularly of enzymes, hormones, 
immunologic proteins, and toxins; and 3) 
biosynthesis of proteins within the cell 

While this was written primarily to serve 
as a text for graduate students, it should 
find a wider audience among those wishing 
to get a well integrated picture of current 
knowledge about proteins. H.V. 


MopERN TRENDS IN OBSTETRICS AND GyYNE- 
coLocy. Edited by KENNETH Bowes, M.D.., 
St. Thomas's Hospital, London. Pp. 778; 
139 ills. New York: P. B. Hoeber, 1950. 
Price, $12.00. 

THE purpose of this new book is to pre- 
sent current knowledge of fundamental 
problems in obstetrics and gynecology. Sixty 
Authors, selected internationally, have con- 
tributed 50 chapters, each being the work 
of 1 or, occasionally, 2 or 3 Authors. As 
might be expected, there is wide variation 
in the manner of presentation and some loss 
of continuity from chapter to chapter. This 
is compensated for in part by the absence 
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of reduplication, and the high quality of 
the subject matter within most chapters. The 
book is well indexed, and an adequate biblio- 
graphy is appended to each section 

The first 15 chapters are devoted to such 
basic subjects as pelvic anatomy, human 
development, genetics, and physiology of 
the uterus, placenta, and fetus. Thereafter, 
the book takes a clinical turn with considera- 
tion of common obstetric difficulties including 
medical complications. Later chapters con 
tain contributions on vaginal cytology, infer 
tility, pelvic cancer and other subjects of 
gynecological nature. The book closes with 
a brief account of the law in relation to 
the specialty. 

Students of obstetrics and gynecology 
should find this work a valuable addition to 
their reference library 


PNEUMOCONIOsIS. Edited by Arruur Vor 
WwaALp, M.D. Leroy U. Gardner Memorial 
Volume. Pp. 659; 188 ills. New York: P 
B. Hoeber, 1950. Price, $7.50 

THis handsome volume, which presents 
a record of the 6th Saranac Svmposium held 
to review recent developments in the field 
ot pneumoconiosis, a worthy tribute to 
the memory and the distinguished work of 
Leroy U. Gardner, late director of the 
Saranac Laboratory and of the Trudeau 
Foundation, who died in 1946 after a life 
of highly productive work in this field. 

The volume is largely devoted to the re- 
markable problem of pulmonary disease due 
to beryllium. It contains chapters by nu- 
merous well-known experts in the field, and 
presents the subject from the pathological 
chemical and experimental points of view 
It constitutes the most extensive compilation 
of material on this subject that is readily 
available. In addition to the chapters on 
beryllium, which take up more two- 
thirds of the total volume of the book, 
there is a useful section on Shavers disease, 
that curious pathological entity occurring 
in workers engaged in processing bauxite 
for the manufacture of corundum, and a 
chapter on the general subject of compensa- 
tion for occupational diseases. This book will 
prove valuable for all investigators of chronic 
pulmonary disease. E.L. 


THE NUTRITIONAL IMPROVEMENT OF LIFE. 
By Henry C. SHERMAN, Mitchill Prof. 
Emeritus of Chemistry, Columbia Univ. Pp 
270. New York: Cvlumbia Univ. Press, 
1950. Price, $3.75. 

Tuis book, by one of the most distin- 
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guished authorities on nutrition in this coun- 
try, deals with the human implications of 
recently nutritional knowledge, 
which had previously been set forth in the 
Science of Nutrition and Foods, their Values 
and Management. Six of its 12 chapters 


quired 


consider chronologically by decades the 
significance of the nutritional advances ac- 
complished by research since the "90s. The 
energy foods, proteins, minerals and_ the 
several vitamins thus appear repeatedly as 
lime has marched on, Other chapters deal 
with the Principles and Practice of Nutrition, 
the Internal Environment, Improved Nutri- 
tion and Length of Life (“We can and 
should both add life to our years and years 
to our life”), Better Nutritional Status for 
More People 

Many will turn with pleasure and profit 
to this mature consideration of the achieve- 
ments and problems of this subject which 
has such great importance for every one 


of us. E.K. 


PRINCIPLES OF INTENSIVE PSYCHOTHERAPY. By 
FriepA FromM-ReicHMANN, M.D., Pp. 246. 
Chicago: Univ. of Chicago Press, 1950. 
Price, $3.75 

luis book was written by the supervisor 
of psychotherapy at Chestnut Lodge Sani- 
tarium in Rockville, Md. Few people are 
equal to her in ability and experience in the 
fic ld ot intensive psychotherapy ( psycho- 
analysis) with psve hotic patients. As she states 
in the preface, the book was prepared for 
publication at the request of many of her 
students who heard her lectures in Washing- 
ton and New York. Directed to psycho- 
analytically interested psychiatrists, to psycho- 
analysts, to students of living and to those 
who do remedial work and interpersonal 
guidance, it stands out as a forefront con- 
tribution to psychiatric literature. W. P. 


HorMONE Assay. Edited by C. W. EmM™MeENs, 
Univ. of Sydney. Pp. 556. New York: Aca- 
demic Press, 1950. Price, $10.00. 

Tuts excellent volume, under the able 
editorship of a well known authority, is a 
much needed contribution to the rapidly 
growing field of quantitative endocrinology. 
The value and necessity of statistical 
approach to biological assays is clearly dis- 
cussed in the first chapter. Detailed descrip- 
tions and critical consideration of the methods 
for the assay of the recognized hormones are 
supplied by a group of 18 active investigators. 
Chemical methods are also included. In addi- 
tion, certain promising techniques are dis- 
cussed which, as pointed out by the Editor. 


have not yet been tested for the exact limits 
of their accuracy. C.D. 


CoLor ATLAS OF PATHOLOGY. Auspices of the 
U. S. MepicaL NATIONAL 
NavaL Mepican Center, Bethesda, Md. Pp. 
546; 1053 ills. in color. Phila.: J. B. Lippin- 
cott, 1950. Price, $20.00. 

Tus is a new kind of book. As stated in 
the foreword the initial move toward the 
creation of a Color Atlas of Pathology was 
made by Dr. Charles F. Geschickter, who 
during the war was Chief of Pathology at the 
Naval Medical School, and by Captain Paul 
Wilson, M. C., U. S. Navy, then the Medical 
Officer in command of the Naval Medical 
School. Many other individuals have _ par- 
ticipated; their names are given by the writer 
of the Foreword, Rear Admiral Lamont Pugh. 
The many friends and admirers of the late 
Rear Admiral Edward Rhodes Stitt, whose 
eminent service to American medicine is well 
known, will note with pleasure that tribute 
is paid to his memory and acknowledgment 
made to the great inspiration he was to all 
who took part in this work. 

The preparation of the Atlas was prompted 
by these considerations: “The doctor who 
undertakes to cope with the maladies to 
which the living organism is heir without 
possessing a knowledge of the fundamental 
pathologic principles involved merely guesses 
at what he is doing. In this exceedingly im- 
portant field the profession of medicine has 
for long lacked a comprehensive, concise 
and realistic source of reference with repro- 
ductions in full color which would bring to 
the student, the clinician, the laboratory 
diagnostician a readily utilizable and_intel- 
ligible standard of comparison as a guide in 
the study and interpretion of both gross and 
microscopic findings.” 

The Atlas deals with the diseases of the 
hematopoietic reticulo-endothelial svs- 
tems, the respiratory tract, the cardiovascular 
system, the alimentary tract, the liver, the 
kidney and urinary tract, and the musculo- 
skeletal system. Each chapter gives a descrip- 
tive survey of the diseases and a “color unit” 
in which the lesions are depicted. As is to be 
expected in an Atlas, emphasis is placed on 
illustrations, and in the present work they 
are truly superb. A few examples of how 
thev are arranged may here be given. On 
page 180 there are 3 illustrations representa- 
tive of the lesions of bronchopneumonia, a 
reproduction of a Roentgen film, and 2 photo- 
micrographs. The accompanying legends are 
clearly written, and they are prefaced by a 
short account of the clinical events and the 
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findings at autopsy. Sarcoidosis, a process 
which may increase, is illustrated on 3 plates. 
Che lesions of coronary occlusion and _ their 
sequelae are represented on 3 plates, using 
case reports and autopsy findings of 4 
patients 

This book will be a valuable aid to the 
pathologist in training (and in pathology as 
in clinical medicine no one ever finishes his 
training ), to the staff in hospital laboratories, 
and to the doctor who wishes to refresh his 
memory as to the nature of the lesions that 
provoke the signs and symptoms he observes 


in the patient 


THROMBOEMBOLIC CONDITIONS AND THEIR 
TREATMENT WITH ANTICOAGULANTS By 
CuHarLes D. M.D., Univ. of Cali- 
fornia, and Irvinc S. Wricutr, M.D.,. Cor- 
nell. Pp. 416; 27. ills. Springfield, Ill 
Charles C Thomas, 1950. Price, $8.50. 
EVIDENCI for the wide importance ot 
thromboembolic phenomena in clinical medi- 
cine continues to increase. Anticoagulants are 
usually the most effective means of combat 
ting acute phases of those conditions. Their 
use to full clinical advantage under safi 
control requires a knowledge of thromboem- 
bolic diseases, of intercurrent disease predis- 
posing to hemorrhage, and of accurate testing 
of the effects of the drugs upon the clotting 
mechanism of the patient's blood. This mono 
graph is the only comprehensive clinical ref- 
erence work on the subject. It has a large 
bibliography and an excellent index. H. M 


DiaGNostic PROCEDURES AND REAGENTS. By 
the SUBCOMMITTEE ON DIAGNosTK Proct 
DURES AND REAGENTs. 3d ed. Pp. 589; illus 
trated. New York: American Pub. Health 
Assn., 1950. Price, $6.00. 

THE primary purpose of this work is to 
serve as a guide to the laboratory worker 
It is written by 31 Authors, each a _ rec- 
ognized authority in his particular field. The 
scope of this edition has been broadened by 
the inclusion of new chapters on “Leptospira 
Infections (Weil’s disease)”, “Technic of Rh 
Testing’, and on “Anti-microbial Assavs”. 
“Bacterial Response”, and “Level Determina- 
tions in Body Fluids”. A valuable feature of 
the book are the References at the end of 
every chapter. Several splendid plates in color 
illustrate the appearance of malarial parasites 
it different stages of their life cycle: these 
plates are reproduced from a well known 
Bulletin of the Nat’l Health Institute. This 
edition is a worthy successor to the preceding 


two. B. L. 


MepicaL Dictionary, MED 
ICAL, MEDIZINSCHES WoOrtTERBUCH. Edited by 
EMMANUEL VeEILLON, M.D., Deacon-Hospi 
tal, Riehen-Basel, Switzerland. Pp. 476. New 
York: Grune & Stratton, 1950. Price, $18.75 
Tus trilingual dictionary, which we ows 
appropriately to a Swiss publisher and a Swiss 
Chief Editor, is the first sizable one of its 
kind to appear for some time, notwithstand 
ing the enormous increase in scientific terms 
in recent vears. Even in unilingual diction 
aries it 1s no longer possible to include all the 
words that all users may wish; much more 
so is that the case her The seeker’s attituck 
should be that of satisfaction if the word is 
found; if not, “he who does not expect mu h 
will not be disappointed Though meanings 
are not given, they can often be deduced 
from the term used in | of the other 2 
languages 

In spite of these limitations, the book will 
be helpful to those well versed in these ) 


IN 


languages. 


MetTuops iN Mepicat Researcu. Governing 
Board, Irvine H. Pace, et al. Vol Edited 
by Junius H. Comroe, Jr., et al. Pp. 361 
Vol. 3. Edited by Ratpn W. Gerarn, et al 
Pp siz. Chicago Ye ur Book Publishers 
1950. Price, $6.50 and $7.00 

Tuese Volumes 2 and 3 fulfill th promise 
of the Ist and arouse expectancy for the ith 
Condensed and vet clear concentration upon 
methods “described in sufficient detail t 
eliminate the expensive blunders of ignor 
ance” is the purpose of the series. Vol. 3 is 
concerned with “Genetics of Micro-organisms 
S. E. Luria), “Assay of Neurohumors” ( | 
H. Gaddum “Selected Psychomotor Meas 
urement Methods” (Walter R. Miles ind 
“Methods for Study of Peptide Structure 
(Choh Hao Li E. K 


THE PATHOGENESIS AND PATHOLOGY OF VIRAI 
Diseases. Edited by Joun G. Kipp. Sympo 
sium No. 3, Sect. on Microbiology, N.Y 
Acad. Med. Pp. 235; 65 ills. New York 
Columbia Univ. Press, 1950. Price, $5.00 
RECOGNITION of the increasing importance 
ot viral diseases In man animals and plants 
and of the distinctive properties of viral 
agents, led the New York Academy of Medi- 
cine to set aside 2 days in December, 1948 
for a symposium in which 14 eminent investi 
gators in the field of virology participated. 
The present book is the outcome. Following 
a brief introduction by the Editor, there are 
chapters by Richard Shope on “The Spread 
of Viruses from Infected to Susceptible 
Hosts”, C. John Buddingh on “The Culture 
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and Effects of Viruses in Chick Embryo Cells”, 
Gilbert Dalldorf on “The Relationships ot 
Viruses and Cells, with Particular Reference 
to the Interference Phenomenon”, Thomas F 
Anderson on “The Activators of Viruses by 
Adsorption Co-factors”, Ralph W. G. W yvekoft 
on “The | le ctron Microscopic Study of Virus 
Growth”, T. F. McNair, H. Blank, L. L. 
Coriell, and H. Crouse on “Pathology and 
Pathogenesis of the 


Cutaneous Lesions of 


Variola, Vaccinia Herpes Simplex, Herpes 
Zoster, and Varicella’, Frank Fenner on 
“Pathogenesis of the Viral) Exanthems as 


mn plifie d by Mouse Pox (Infectious Ectro- 
of Mice”, John M. Pearce on “Cardiac 
Lesions Produced by Viruses”, J. E. Ash on 
“Pathology of Yellow Thomas P 
Magill on “Reactions of the Cells of the 
Respiratory Tract to Virus Infections”, John 
C. Kidd on “Proliferative Lesions Caused by 
Virus-like Agents”, R. D. Lillie 
Pathology of Lymphatic Chorio 
Abner Wolf on 
Some Viral Encephali- 
Howe on “The Nature 
Neuronal 


lia 


Fever’, 


Viruses and 
on “The 
meningitis Virus Infection”, 

Phe Pathology ot 
tides”, and Howard A 
ind) Pathogenesis of Changes in 
Poliomyelitis” 

In each of these chapters the present state 
knowledge is well presented; many 
well selected illustrations of the lesions 
pr duced in the 


ot ou 
have 
viral disease under discussion. 

excellent book to read. Its value 
( nhanc ed by 


This is an 
would be an index, which it is 
hoped will be added to future publications 
based on the fine symposia of the New York 
Academy of Medicine 


PHARMACOLOGICAI Basis OF PENICILLIN 


PHerapy. By Kart H. Beyer, Ph.D., M.D. 
American Lect. Ser. 77 Pp. 214; 35 illus. 
Spring fic Id, Ul, Charles C Thomas, 1950 
Price, $4.50 


luis monograph deals with the interrela- 
tions between penicillin and the patient's 
body and does not pretend to cover the much 
more voluminous information concerning the 
interrelations between penicillin and micro- 
organisms. The 7 chapters include absorption 
ind plasma levels; distribution and fate in 
the body; pharmacologic and toxic effects on 
various tissues; allergic reactions to the drug 
and their treatment; nature of action upon 
bacteria; comparison of effectiveness of dif- 
ferent dosage regimens; principles and types 
of repository therapy; penicillin 
and means for delaying it, 


excretion 
with particular 
emphasis on Caronamide and a_ preliminary 
note on a recent similar ( perhaps superior ) 
agent Benemid. Much of the material is 
quite recent and has not previously been 


convenient form. The 
Author makes several proposals of consider- 
able interest to the physician, such as sub- 
stitution of tyrothricin or bacitracin for pen- 
icillin for all topical uses (to obviate local 
reactions to penicillin), and oral administra- 
tion of aqueous solutions of penicillin together 
with penicillin-sus- 
ceptible infections, instead of the presently 
favored parenteral injections. The book is 
well written, the illustrations are good, and 
there is an excellent bibliography at the end 
of every chapter. It is a significant contribu- 
tion to a better understanding of problems 
of penicillin therapy, but it is not a practical 
manual to guide the physician in the latter. 


assembled such 


caronamide for many 


BRONCHOESOPHAGOLOGY. By CHEVALIER 
Jackson, M.D., Hon. Prof. of Bronchoe- 


sophagology, and L. JACKSON, 
M.D., Prof. of Bronchoesophagology, Temple 
Univ. Pp. 366; 260 ills. W. B. 
1950. Price, $12.50. 

Tuts book by 2 recognized authorities in 
the field of bronchoesophagology is the nat- 
ural sequel to the previous work by these 


Saunders, 


Authors on bronchoscopy, esophagoscopy and 
gastroscopy. While maintaining many of the 
features of the previous volume, the present 
book’s 2 main subdivisions deal with Bron- 
chology and Esophagology. The subject of 
direct py ‘considered — under 
Bronchology only insofar as it relates to prob- 
lems of bronchology and not in relation to 
its larvngologic aspects. 

The well as the clinical 
features of the foreign body problem are par- 
ticularly well presented. 

The book is beautifully illustrated, which 


larvngoscopy is 


mechanical as 


‘adds to its usefulness and attractiveness. It 


should be valuable to the student and to the 


practitioner. J. A. 
Parnovocy. By Kurr H. Toma, 
D.M.D., Prof. of Oral Surgery, Emeritus, 


Harvard Univ. 3d ed. Pp. 1592; 1660 ills., 
78 in color. St. Louis: C. V. Mosby, 1950. 
Price, $17.50. 

Tus standard text and reference work has 
been extensively revised and rearranged. It 
is designed for use with Thoma’s 2-volume 
“Oral Surgery”. Except for the subject of 
surgical treatment, the “Oral Pathology” 
alone presents a comprehensive consideration 
of the pathogenesis and histopathology of 
most of the known anomalies, diseases, and 
neoplasms of the mouth and jaws. The book 
is profusely illustrated, including a large num- 
ber of excellent color plates. It is indispensa- 
ble for the oral surgeon and oral pathologist. 


ha 
3 


Physicians and dentists will find it a valuable 
reference work containing authoritative infor 
mation on oral lesions of all types P. 3 


PROGRESS IN BIOPHYSICS BIOPHYSICAL 
CHEMIsTRY. Edited by ]. A. V. BuTLer, 
Roval Cancer Hosp., London, and J]. 1 
RANDALL, Univ. of London. Pp. 279; illus- 
trated. New York: Academic Press, 1950 
Price, $6.80 

Tris book contains 9 chapters, each bv a 
different author. There are: Properties of 
Solutions of Large Molecules by H. Gut- 
freund; Fundamental Structures in Biological 
Svstems by kK. M. Rudall; Scattering of Vis- 
ible Light and X-rays by Solutions of Pro- 
teins by G. Oster; Biolectric Potentials, their 
Maintenance and Function by E. E. Crane; 
Phase-contrast Microscopy in Biological Re- 
search by A. F. W. Hughes; Local Refractom 
etry: the Observation of Transparent Inho- 
mogeneous Matter by ]. Philpot; Use 
of Soft X-rays in the Assay of Biological 
Materials by A. Engstrom: The Tolerance of 
Man for Radioactive Isotopes by J. F. Loutit: 
Mechanical Properties of Fibres and Muscles 
by M. G. M. Pryor. The Editors look upon 
this volume as the first of a series. 

Each chapter is a critical review of an 
investigator actively engaged in research in 
that field; a carefully chosen list of refer- 
ences follows each review, constituting a 
source of information especially valuable to 
those investigators entering fields in) which 
the literature has recently accumulated rap- 
idly. The book seems not to have suffered by 
multiple authorship, as have so many com- 
bined reviews The articles are uniformly 
well written and, though the subject matter 
is so diverse, the whole is surprisingly well 
held together. The presentations are strictly 
for the scientist, and should be of interest 
to the expert as well as to the graduate 
student 


PROBLEMS IN CEREBELLAR PuysioLocy. By 
G. Morvuzzi, M.D., Univ. of Pisa and North- 
western Univ. Med. School. Pp. 124; 27 
ills. Spring fie Id, Ill: Charles C Thomas. 
1950. Price, $3.25 

Tus little volume is limited to a consider- 
ation of recent investigations by electrical 
methods of the physiology of the anterior 
lobe of the cerebellum. It is concise, clear 
and fair. The field is one that has been 
advancing rapidly in terms of localization, 
slowly in terms of function. The book pre- 
sents the data in logical sequence with a 
minimum of spec ulation upon its significance. 
The style is simple and _ unpretentious. 
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Though it is obvious that the author is writ 
ing in an acquired tongue, his command of 
it is adequate for facile reading. Not the least 
valuable feature is the bibliography. 


G. 


NEW BOOKS 


AMERICAN Lecture Sentes. Monographs pub 
lished by Charles ¢ 
Ill., 1950 

15. The External Secretion of the Pancreas 
By ]. Earnt THomas, M.D., Prot. of Physi 
ology, Jefferson Med. Coll. Pp. 129; 20 
figs. Price, $3.50 

16. The Clinical Use of Testosterone. By 
Henry H. Turner, M.D., Univ. of Okla 
homa. Pp. 69. Price, $2.25 


Thomas, Springfield, 


86. Indications for and Results of Splene 
tomy. By Freperntck A. \I.D 
ALEXANDER III, M.D., and Gouin 
AnpREWws, M.D., Univ. of Michigan. Pp 
100; 18 ills. Price, $2.25 

89. Electrophoresis in Physiology. By Lena 
A. Lewis, Ph.D. Cleveland Clinic. Pp. 66 
5 figs. Price, $1.85 

90. The Preparation of Photographic Prints 
for Medical Publication. By STANLEY | 
McComs, Mavo Clinic. Pp. 69; 21. ills 
Price, $2.00 


LIMITATIONS of space obviously prevent 


ment on these monographs and others like them 
that are now appearing in great numbers. We 
regret that such is the case, as those that we have 
examined are almost always of high quality This 
is certainly true of No. S86 in the above list 

I 


Handbook of Antibiotics. By A. L. Baron 
Pp. 3038. New York: Reinhold, 1950. Price 
$6.50 

The Birth of a Child. By Grantiy Dick 
Reap, M.D. Pp. 114. New York: Vanguard 
Press, 1950. Price, $1.50 

Natural Childbirth. By Freperick W. Goop 
RICH, JR., M.D. Pp. 176; 25 ills. New York 
Prentice-Hall, 1950. Price, $2.95. 

Dr. Reap is the British protagonist of this 
sensible program; Dr. Goodrich and Dr Thoms 
See this Journal, 219, 679, 1950), the American 
The books need to be read to be understood, for 
as Dr. Thoms points out, popular misunderstand 
ing of the word “natural’’ can injure the sound- 
ness of the procedure. 

Toxaemias of Pregnancy, Human and Vet- 
erinary. Edited by Joun HAm™Monp, F. J. 
Browne, and G. E. W. WotstTENHOLME. 
Pp. 280; 93 ills. Phila.: Blakiston, 1951 
Price, $4.50. 

A symposium of the proceedings of the Ist 
conference held in Londou by the Ciba Founda 
tion, an organization well known for successful 
promotion of international cooperation in medical 
and chemical research, is bound to be interesting 
The 39 specialists contributing to this book compel 
attention. 
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